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La région cotière nord-ouest de 1'EGYPTE qui s'étend sur environ 
1 O00 O00 ha est située entre les isohyètes 180 mm (Alexandrie) et loomm 
(Sollum) avec une décroissance rapide des précipitations du rivage vers le 
plateau intérieur. 
La végétation de cette région est essentiellement steppique et les 
principaux types sont en relation avec la physiographie, l'hydrologie, les 
sols  et les conditions d'utilisation du sol. 
Progressivement dégradé (surpâturage, éradication des ligneux, 
labours, autres pratiques telles que l'extraction de calcaire ...) le milieu 
devrait faire l'objet d'un aménagement urgent et si possible rationnel. Si 
une telle proposition n'est pas totalement étudiée ici, nous tentons cepen- 
dant de fournir une méthode de collecte et de présentation des données de base 
nécessaires pour une bonne compréhension des problèmes dans une telle région 
et utiles pour les planificateurs. Une application est proposée pour une zone- 
test de 5 O00 ha. 
A la suite d'une brève présentation des acquis des projets SAMDENE 
et REMDENE et une introduction relative 2 l'intérêt de la cartographie pour 
des inventaires de ressources terrestres, la première partie offre un aperçu 
des objectifs de ce document et de la manière d'exprimer les résultats des 
recherches intégrées de terrain par le choix de l'échelle de travail, des 
divers documents à établir, des facteurs à relever et des mesures à effectuer 
sur le terrain pour atteindre une bonne représentativité régionale. 
La seconde partie concerne l'étude de cas d'El Omayed. Cette zone- 
test est une portion.représentative d'une partie du "diSsert côtier du nord- 
ouest'! Quasiment toutes les cartes sont élaborées à l'échelle 1 : S O O O O  alors 
que les minutes de terrain sont dressées au 1 : 2 5 0 0 0  qui est l'échelle la plus 
courante des photographies aériennes de la région. Sont ainsi présentées suc- 
cessivement sur la base du découpage physiographique les principaux paramètres 
écologiques dans leur état présent : climatologie, hydrologie, sols (1 carte 
couleur), occupation des terres et végétation (1 carte couleur pour l'occupa- 
tion des terres, 1 carte noir et blanc pour la phyto-écologie), l'homme etles 
systèmes socio-économiques (1 carte couleur de répartition des sous-tribus, 
1 carte noir et blanc pour la répartition des établissements humains et l'in- 
frastructure, toutes deux à l'échelle 1 : 7 1 0 0 0 ) .  
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Le chapitre suivant est relatif à l'évolution des mêmes paramètres 
en fonction des changements dans la pression humaine évaluée au travers d'une 
analyse de l'évolution de l'utilisation du sol entre 1954 et 1979 pour chacune 
des unités physiographiques. 
Cette étude, de l'évolution des conditions du milieu dans le prock 
passé, est complétée par un aperçu sur l'évolution future possible. Les fac- 
teurs actifs dans la dégradation sont connus, comme est connu également le 
fait que les divers types de milieux sont plus ou moins sensibles à l'action 
de ces facteurs. Cette connaissance nous conduit à une analyse de la sensibi- 
lité (potentielle et présente) des diverses unités physiographiques en pre- 
nant en compte les notions de vulnérabilité et d'attractivité. Une carte en 
couleur a été établie sur ce thème et il est également proposé une description 
des facteurs et des processus, les plus fréquents, de la détérioration de 
l'environnement. 
Des évaluations et des mesures des ressources ont aussi été faites 
pour les diverses unités physiographiques. Les ressources sont caractérisées 
par leur état présent, leur utilisation et leurs potentialités. Des cartes 
en couleur ont été établies pour les ressources en so ls ,  les ressources végé- 
tales et la capacité de charge. 
Le but du cinquième chapitre de cette seconde partie est de propo- 
ser quelques réflexions 2 propos de divers scénarios possibles d'aménagement 
des ressources terrestres et de leurs conséquences. De fait, le planificateur 
devrait choisir un niveau d'intensit6 d'utilisation du sol en tenant compte 
des potentialités de la zone,des offres (force de travail, finance) et des 
besoins sociaux. Les scientifiques doivent avertir les planificateurs des 
conséquences de leurs choix. Cinq niveaux d'intensité d'utilisation desterres 
ont été définis. Aux niveaux 1 et 2 la pression humaine est réduite par rap- 
port aux conditions actuelles d'utilisation (qui est le niveau 3). Au niveau 
4 l'intensité humaine est accrue et il en est de même au niveau 5 avec l'in- 
troduction de l'irrigation. Du fait du manque de données concernant la vites- 
se de transformation d'une unité en une autre dans les différentes hypothèses 
examinées, il n'a pas été possible de calculer l'évolution des surfaces et 
des productions. Nous nous contentons donc de fournir une estimation du 
devenir de la zone pour les diverses classes d'attractivité et de vulnéra- , 
bilité. 
L'ensemble des chercheurs impliqués dans cette étude ont tenu 2 
exprimer dans la troisième partie de ce document leurs recommandations pour 
un aménagement de l'espace rural conçu sur des bases écologiques. 
t'; ' 9: 
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S U M M A R Y  
The w e s t e r n  c o a s t a l  r e g i o n  of  EGYPT which covers  abou t  1 , 0 0 0  0 0 0  ha 
l i e s  between i s o h y e t e s  180  mm (Alexandr i a )  and 1 0 0  mm (Sollum) w i t h  a r a p i d  
d e c r e a s e  i n  t h e  amount of r a i n f a l l  from t h e  s e a s h o r e  i n l a n d .  
Vege ta t ion  i n  t h e  r e g i o n  i s  mainly s t e p p i c  and t h e  main t y p e s  are  
r e l a t e d  t o  t h e  phys iog raph ic ,  h y d r o l o g i c ,  edaphologic  and land-use c o n d i t i o n s  
and c h a r a c t e r i s t i c s .  
The environment b e i n g  g r a d u a l l y  d e t e r i o r a t e d  (by o v e r g r a z i n g ,  
up roo t ing ,  ploughing and o t h e r  p r a c t i c e s  as q u a r r y i n g  ... ) r e q u i r e s  an  u r g e n t  
and ,  i f  p o s s i b l e ,  sound management. Although a sound management p l a n  i s  n o t  
comple te ly  proposed h e r e  a f t e r  w e ,  however t r y  t o  p r e s e n t  a method f o r  ga the-  
r i n g  and p r e s e n t i n g  b a s i c  d a t a  which are r e q u i r e d  f o r  a good unde r s t and ing  
of t h e  problems i n  such r e g i o n  and which may prove u s e f u l  f o r  p l a n n e r s .  An 
a p p l i c a t i o n  i s  g iven  f o r  a test-area of 5 , 0 0 0  ha .  
A f t e r  a b r i e f  p r e s e n t a t i o n  of t h e  background of SAMDENE and REMDENE 
p r o j e c t s  and an  i n t r o d u c t i o n  abou t  t h e  r o l e  of mapping as a t o o l  f o r  l a n d  
r e s o u r c e s  s u r v e y s ,  P a r t  1 g i v e s  an o u t l i n e  of t h e  o b j e c t i v e s  of t h i s  document, 
and of t h e  means t o  p rov ide  an  e x p r e s s i o n  of i n t e g r a t e d  f i e l d  r e s e a r c h  
c o n s i d e r i n g  t h e  cho ice  of t h e  scale t o  unde r t ake  t h e  s t u d y ,  t h e  k ind  of 
documents t o  e s t a b l i s h ,  t h e  f a c t o r s  t o  check and t h e  measurements t o  under- 
t ake  i n  t h e  f i e l d  f o r  a good r e g i o n a l  sampling.  
P a r t  II d e a l s  w i th  t h e  case s tudy  of E l  Omayed. T h i s  test-area i s  
a r e p r e s e n t a t i v e  p o r t i o n  of a p a r t  of t h e  "western c o a s t a l  d e s e r t " .  Most of  
t h e  maps are e l a b o r a t e d  on t h e  s c a l e  of 1 : 5 0 , 0 0 0 ,  b u t  f o r  t h e  f i e l d  
execu t ion  map d r a f t s  were e s t a b l i s h e d  on t h e  scale of 1 : 2 5 , 0 0 0  which i s  
t h e  common s c a l e  of t h e  a e r i a l  photographs i n  t h i s  area. The main e c o l o g i c a l  
f e a t u r e s  a t  p r e s e n t  based on a c l a s s i f i c a t i o n  of phys iographic  u n i t s  are 
t h e n  s u c c e s s i v e l y  p re sen ted  : c l ima to logy ,  hydrology,  s o i l  (1 c o l o r e d  map) , 
l a n d  use  and p l a n t  cover  (1 c o l o r e d  map f o r  l and  cove r ,  1 b l a c k  and w h i t e  
map f o r  phyto-ecology) ,  human and socio-economic systems (1 c o l o r  map f o r  
s u b - t r i b e s  d i s t r i b u t i o n ,  1 b l a c k  and wh i t e  map f o r  d i s t r i b u t i o n  of  human 
s e t t l e m e n t s  and i n f r a s t r u c t u r e  bo th  a t  t h e  scale 1 : 7 1 , 0 0 0 ) .  
The fo l lowing  c h a p t e r  d e a l s  w i t h  t h e  e v o l u t i o n  of t h e  s a m e  main 
e c o i o g i c a l  c o n d i t i o n s  acco rd ing  t o  t h e  changes i n  human p r e s s u r e  a s s e s s e d  
through an a n a l y s i s  of  t h e  land-use e v o l u t i o n  from 1954 t o  1 9 7 9  and cons i -  
d e r i n g  t h e  v a r i o u s  phys iog raph ic  u n i t s .  
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The t r e a t m e n t  of  t h e  e v o l u t i o n  of  environmental  c o n d i t i o n s  i s  
p a r t l y  completed by a quick  look  a t  t h e  p o s s i b l e  e v o l u t i o n  i n  t h e  f u t u r e .  
Ac t ive  f a c t o r s  on t h e  d e g r a d a t i o n  are known, and it i s  a l s o  w e l l  known t h a t  
d i f f e r e n t  t y p e s  of  environment are  more o r  less s e n s i t i v e  t o  t h e s e  f a c t o r s .  
Such unde r s t and ing  l e a d s  t o  a n  a n a l y s i s  o f  t h e  s e n s i t i v i t y  ( p o t e n t i a l  and 
) , resent )  of t h e  v a r i o u s  phys iog raph ic  u n i t s  t a k i n g  i n t o  accoun t  such  n o t i o n s  
a s  v u l n e r a b i l i t y  and a t t r a c t i v i t y .  A c o l o r  map i s  a l s o  e s t a b l i s h e d  and a 
d e s c r i p t i o n  o f  c u r r e n t  envi ronmenta l  d e t e r i o r a t i o n  p rocesses  and f a c t o r s  i s  
Tiven. 
Various r e sources  of  t h e  d i f f e r e n t  phys iographic  u n i t s  have a l s o  
been a s s e s s e d  o r  measured ; t h e y  are s u c c e s s i v e l y  t r e a t e d  i n  t h e i r  p r e s e n t  
s t a t u s ,  as t o  t h e i r  u t i l i z a t i o n  and p o t e n t i a l i t i e s .  A c o l o r  map i s  e s t a b l i s h e d  
Eor some o f  them ( p o t e n t i a l  l a n d  r e s o u r c e s ,  p l a n t  r e s o u r c e s ,  c a r r y i n g  
c a p a c i t y ) .  
The main o b j e c t i v e s  of t h e  f i f t h  c h a p t e r  of P a r t  II is  t o  propose  
some though t s  about  v a r i o u s  s c e n a r i o s  f o r  t h e  management o f  l and  r e s o u r c e s  
and t h e i r  consequences.  U l t i m a t e l y ,  t h e  p l a n n e r  should have t o  choose a l e v e l  
o f  land-use  i n t e n s i t y  accord ing  t o  t h e  p o t e n t i a l i t i e s  of  t h e  area and t o  t h e  
s o c i a l  r ea l i t i e s  ( l a b o u r  f o r c e ,  money and popu la t ion  r e q u i r e m e n t s ) .  The 
s c i e n t i s t s  have t o  warn t h e  p l anne r  about  t h e  consequences of  h i s  cho ice .  
Elive l e v e l s  of  land-use a c t i v i t y  a r e  d e f i n e d  and t h e i r  consequences examined. 
For  l e v e l s 1  and 2 ,  human p r e s s u r e  i s  dec reased  i n  r ega rd  t o  t h e  p r e s e n t  
n r a c t i c e s  (which i s  l e v e l  3 ) .  For  t h e  l e v e l  4 t h e  human a c t i v i t y  i s  i n c r e a -  
s i n g ,  as it i s  a l s o  t h e  c a s e  f o r  l e v e l  5 f o r  which i r r i g a t i o n  i s  concerned .  
Taking i n t o  account  t h e  l a c k  of d a t a  about  t h e  speed o f  t r a n s f o r m a t i o n  of  one 
u n i t  t o  a n o t h e r  f o r  d i f f e r e n t  hypo thes i s  o f  land-use it w a s  n o t  p o s s i b l e  h e r e  
t o  d e f i n e  t h e  e v o l u t i o n  of t h e  areas and o f  t h e  r e sources  on ly  by au tomat i c  
computat ion.  W e  a r e  j u s t  g i v i n g  e s t i m a t i o n s  of  what could  happens i n  t e r m s  of 
pe rcen tage  of  t h e  area f o r  t h e  d i f f e r e n t  classes of a t t r a c t i v i t y  and vulne-  
r a b  i li t y  . 
Conclusions and recommendations from s c i e n t i s t s  involved  i n  t h i s  
p u b l i c a t i o n s  are expressed  i n  P a r t  III. 
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I N T R O D U C T I O N  
.v. .Y. .L 
n )  Buchgrround o d  SAMVENE " und R E M P E N E  " * '  P k o j e c t b  
by Mohamed, A.  AYYAD 
An environmental  management p o l i c y  can be  s u c c e s s f u l  on ly  i f  i t  i s  f o r -  
mulated w i t h  a b a s i c  unders tanding  of t h e  f u l l  complexi ty  of t h e  ecosystem : 
i t s  s t r u c t u r e  and f u n c t i o n ,  a knowledge of i t s  p r o p e r t i e s  ( i n  p a r t i c u l a r  t h e  
p r o p e r t i e s  of s t a b i l i t y  and r e s i l i e n c e ) ,  and a c o n s i d e r a t i o n  of t h e  h i s t o r y  of 
manipula t ions  and p e r t u r b a t i o n s  t h a t  have induced changes i n  i t s  components. 
I€, € o r  whatever pragmat ic  r easons  any of t h e s e  c r i t e r i a  i s  ignored ,  t h e r e  
shou ld  be f u l l  a p p r e c i a t i o n  o € , t h e  consequences on envi ronmenta l  q u a l i t i e s .  
Th i s  i s  p a r t i c u l a r l y  t r u e  w i t h  a r i d  and semi-ar id  ecosystems which a r e  f r a g i l e  
and l o w  s t a b i l i t y  and r e s i l i e n c e .  These ecosystems have l i m i t e d  c a r r y i n g  
c a p a c i t i e s  : l i m i t e d  p o t e n t i a l s  of material  c y c l i n g  and energy f low,  and l i m i -  
t e d  a b i l i t i e s  t o  absorb  changes.  I f  land-use p r a c t i c e s  exceed t h e  c a r r y i n g  
c a p a c i t y  of an ecosystem, t h e  dynamic ba lance  t h a t  g i v e s  i t  appa ren t  s t a b i l i t y  
w i l l  be  u p s e t  and t h e  ecosystem f u n c t i o n i n g  w i l l  be  impai red ,  and damage i n  
t h e  form o€ s o i l  e r o s i o n ,  s a l i n i z a t i o n ,  ou tb reaks  i n  phytophagous i n s e c t s ,  
r o d e n t s ,  and weeds ... e t c . ,  may be  i r r e p a r a b l e .  
The a c t i v i t i e s  of t h e  SAMDENE p r o j e c t  have been d i r e c t e d  s i n c e  i t s  
i n i t i a t i o n  i n  1 9 7 4  towards t h e  f u l f i l l m e n t  of  t h e  above c r i t e r i a ,  i n  o r d e r  t o  
l a y  a s c i e n t i f i c  b a s i s  t h a t  could  be u t i l i s e d  i n  f u t u r e  management p l a n s  i n  
t h e  Mediterranean c o a s t a l  d e s e r t  of Egypt. I ts  s p e c i f i c  o b j e c t i v e s  were : 
t o  f o s t e r  r e s e a r c h  f o r  broadening t h e  base of e c o l o q i c a l  i n f o r m a t i o n ,  
which would d i r e c t l y  o r  i n d i r e c t l y  c o n t r i b u t e  t o  t h e  p r a c t i c a l  development 
needs of t h e  a r e a  ; 
t o  c o n s t r u c t  s i m u l a t i o n  models of  t h e  ecosystems i n  t h e  a r e a  t h a t  would 
h e l p  i n  c r y s t a l l i z i n g  t h e  c o l l e c t e d  in fo rma t ion ,  p o i n t i n g  o u t  t h e  gaps i n  
knowledge about  t h e s e  ecosys tems,  a s s e s s i n g  r e l a t i v e  p r i o r i t i e s  f o r  f u r -  
t h e r  r e s e a r c h ,  and u l t i m a t e l y  p rov id ing  recommendations f o r  fo rmula t ing  
r a t i o n a l  land-use schemes ; 
t o  provide  t r a i n i n g  f o r  j u n i o r  e c o l o g i s t s  i n  i n t e g r a t e d  and i n t e r d i s c i p l i -  
na ry  r e s e a r c h ,  and i n  a v a r i e t y  of advanced e c o l o g i c a l  t echn iques  i n c l u -  
d i n g  l a b o r a t o r y  and f i e l d  methods and s i m u l a t i o n  model l ing .  
During t h e  1974-1976  p e r i o d ,  a major s t e p  w a s  made towards f i l l i n g  t h e  
gaps of  knowledge about  t h e  s t r u c t u r e  and f u n c t i o n s  of  t h e  major ecosystems i n  
9r 
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t h i s  r e g i o n ,  and t h e  i n t e g r a t i o n  o f  i n fo rma t ion  on t h e s e  ecosystems. The 
gene ra l  emphasis w a s  d i r e c t e d  more t o  t h e  s ta te-of- the-system measurement.s, 
s i n c e  in fo rma t ion  about  most components o f  t h e  ecosystems w a s  s c a n t y  a t  t h e  
t i m e  when t h e  p r o j e c t  s t a r t e d  ; b u t  s t u d i e s  on some p rocesses  were a l s o  
i n i t i a t e d .  P e r i o d i c  measurements o f  most o f  t h e  s t a t e  and exogenous v a r i a b l e s  
(mostly c l i m a t i c ) ,  t h u s  provided a more o r  less complete p i c t u r e  of t h e  
monthly ( o r  s e a s o n a l )  f l u c t u a t i o n s  i n  t h e  s t a t e  o f  t h e  system. These measure-  
ments i nc luded  : biomass and phenology r e c o r d s ,  and e s t i m a t i o n s  o f  t h e  chemi- 
ca l  c o n s t i t u e n t s ,  f o r  p l a n t  s p e c i e s  r e p r e s e n t i n g  d i f f e r e n t  l i f e  forms, popula- 
t i o n  and biomass de t e rmina t ions  of v e r t e b r a t e s ,  i n v e r t e b r a t e s  and micro- 
organisms, and r e c o r d s  of s o i l  mo i s tu re  c o n t e n t  and c l ima t i c  f a c t o r s .  S t a r t i n y  
1 9 7 6 ,  p rocess  s t u d i e s  were c a r r i e d  o u t  i n  v a r i o u s  f i e l d s ,  bes ide  t h e  s t a t e - o f -  
the-system measurements. Of t h e s e  s t u d i e s ,  mention may be  made of growth, 
germinat ion and t r a n s p i r a t i o n  o f  common p l a n t  s p e c i e s ,  feeding o f  common 
v e r t e b r a t e s  and i n v e r t e b r a t e s ,  and decomposition of l i t t e r ,  n i t r i f i c a t i o n  and 
ammonification by micro-organisms. 
By t h e  end o f  1976, SAMDENE has reached a t u r n i n g  p o i n t  i n  i t s  a c t i v i -  
t ics .  While t h e  s ta te-of- the-system measurements and t h e  process  s t u d i e s  
mentioned above were con t inued ,  o t h e r s  w e r e  i n i t i a t e d ,  as s o i l  r e s p i r a t i o n ,  
humi f i ca t ion  and m i n e r a l i z a t i o n  o f  s o i l  o r g a n i c  m a t t e r ,  f eed ing ,  r e s p i r a t i o n ,  
d e f a e c a t i o n  and water r e l a t i o n s  of s o i l  an ima l s ,  and n u t r i e n t  c y c l i n g  between 
t h e  s o i l  and common p l a n t  s p e c i e s .  E f f o r t s  have been a l s o  d i r e c t e d  towards two 
main themes : e v a l u a t i o n  of t h e  impact of va r ious  t y p e s  o f  land use on t h e  
s t r u c t u r e  and f u n c t i o n s  of ecosystems, and t h e  socio-economic s t r u c t u r e  and 
flow of energy i n  bedouin s o c i e t i e s .  The s ta te-of- the-system measurements and 
p rocess  s t u d i e s  were cont inued t o  s e r v e  t h r e e  major o b j e c t i v e s  : ( a )  e n r i c h i n g  
o u r  knowledge about t h e  s t r u c t u r e  and f u n c t i o n s  o f  d e s e r t  ecosystems, and t h u s  
broadening t h e  s c i e n t i f i c  base  f o r  f u t u r e  management-oriented r e s e a r c h  i 
( b )  p rov id ing  in fo rma t ion  on temporal v a r i a t i o n s  i n  s t a t e  and exogenous 
v a r i a b l e s  as r e f e r e n c e  f o r  t h e  v a l i d a t i o n  of e c o s y s t e m  models ; and ( c )  f u r -  
n i s h i n g  q u a n t i t a t i v e  means f o r  t h e  assessment of t h e  v a l u e s  of d i f f e r e n t  model 
parameters  t h a t  have been e s t ima ted  p rev ious ly  on t h e  b a s i s  of s can ty  i n f o r -  
mation, i n t u i t i o n  o r  m e r e  guesses .  
S t u d i e s  on t h e  impact of common t y p e s  o f  l and  use  on t h e  s t r u c t u r e  and 
f u n c t i o n s  of ecosystems w e r e  s t a r t e d  i n  1 9 7 7 .  The most common types  of  l and  
use i n  t h e  Mediterranean d e s e r t  of Egypt w e r e  de f ined  and s i tes  r e p r e s e n t i n g  
such t y p e s  were s e l e c t e d .  The fo l lowing  types  w e r e  t h e  most common, and w e r e  
more l i k e l y  t o  have t h e  greatest  impact on t h e  dynamic balance of t h e  eco- 
system : (a) graz ing  and c u t t i n g  ; (b )  dry-farming r ep resen ted  by f i g  and 
o l i v e  p l a n t a t i o n s  ; and (c)  i r r i g a t e d  farming which s t a r t e d  a f t e r  t h e  i n t r o -  
duc t ion  o f  N i l e  water  t o  t h e  r eg ion .  
Uncontrol led c u t t i n g  and g raz ing  have dominated North A f r i c a  s i n c e  t h e  
e l e v e n t h ,  and have been g e n e r a l l y  blamed as one o f  t h e  major causes  o f  degra- 
d a t i o n  of d e s e r t  ecosystems i n  t h i s  r e g i o n ,  e x h i b i t e d  by t h e  r educ t ion  of 
p e r e n n i a l  cove r ,  impoverishment o'f f l o r a ,  s o i l  e r o s i o n ,  d u s t  s torms,  formation 
of mobile sand dunes,  and e s t ab l i shmen t  o f  d e s e r t  pavement. T o  t h a t  end,  t h e  
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impact of overgrazing and c u t t i n g  has  been one of t h e  main concerns of SAMDENE 
p r o j e c t  s i n c e  t h e  o u t s e t  o f  i t s  a c t i v i t i e s .  Areas were fenced i n  1974 a t  two 
s i t e s  r e p r e s e n t i n g  two of t h e  ecosystems s u b j e c t e d  t o  u n c o n t r o l l e d  c u t t i n g  and 
g r a z i n g ,  i n  o r d e r  t o  p r o t e c t  samples of ecosystems i n  t h e s e  areas from such 
ac t iv i t i e s .  This  s e r v e d  t h r e e  purposes : ( a )  f u r n i s h i n g  l o c a t i o n s  f o r  v a l i d a -  
t i o n  measurements where t h e  e f f e c t s  of a l l  b u t  t h e  s t a t e  and exogenous 
v a r i a b l e s  o f  t h e  ecosystem w e r e  excluded ; (b )  demonstrat ing t h e  v a r i a t i o n s  
t h a t  would t a k e  p l a c e  i n  t h e  ecosystem by p r o t e c t i o n ,  f o r  d i f f e r e n t  l e n g t h s  of 
time, a f t e r  a long h i s t o r y  of c u t t i n g  and ove rg raz ing  t h a t  was culminated by 
t h e  p r e s e n t  s t a t e  o f  d i sc l imax  s t a b i l i t y  ; and ( c )  p rov id ing  a means of 
d e s c r i b i n g  t h e  s t a t e  o f  t h e  ecosystem a t  one end of t h e  g r a d i e n t  o f  g r a z i n g  
i n t e n s i t y ,  i n  any experiment d e a l i n g  with t h e  e f f e c t  of t h i s  f a c t o r .  
Add i t iona l  areas were fenced i n  1 9 7 7  a t  Omayed i n  which g r a z i n g  i n t e n -  
s i t y  was f i x e d  a t  c e r t a i n  l i m i t s ,  w i th  t h e  a i m  of p rov id ing  a means o f  
d e s c r i b i n g  t h e  s t a t e  o f  t h e  ecosystem a t  d i f f e r e n t  p o i n t s  between t h e  two ends 
of t h e  g r a d i e n t  of t h i s  f a c t o r  : one end r e p r e s e n t i n g  no g r a z i n g  ( f u r n i s h e d  by 
t h e  area i n s i d e  t h e  o l d  e x c l o s u r e )  and t h e  o t h e r  end r e p r e s e n t i n g  f r e e  g r a z i n g  
( f u r n i s h e d  by t h e  area o u t s i d e  t h e  e x c l o s u r e ) .  Beside t h e  r e c o r d s  on d i f f e r e n t  
s t a t e  v a r i a b l e s  i n  t h e s e  areas w i t h  d i f f e r e n t  g r a z i n g  i n t e n s i t i e s ,  i n v e s t i g a -  
t i o n s  o f  t h e  f eed ing  h a b i t s  of domestic g raz ing  animals  and p a l a t a b i l i t y  o f  
p l a n t  s p e c i e s  were s t a r t e d .  
For e v a l u a t i n g  t h e  impact of some types  o f  farming manipulat ions on 
t h e  s t r u c t u r e  and f u n c t i o n s  of ecosystems i n  t h e  p r o j e c t  r e g i o n ,  f i v e  s i t e s  
r e p r e s e n t i n g  t h e s e  t y p e s  were s e l e c t e d  : ( a ) f i g  p l a n t a t i o n  under dry farming 
on t h e  c o a s t a l  sand dunes a t  Omayed ; (b)  f i g  p l a n t a t i o n  under d r y  farming i n  
t h e  i n l a n d  depres s ion  a t  Omayed ; ( c )  o l i v e  p l a n t a t i o n  under d ry  farming i n  
t h e  i n l a n d  depres s ion  a t  Burg El-Arab ; ( d )  o l i v e  p l a n t a t i o n  which w a s  t u r n e d  
t o  a crop f i e l d  under i r r i g a t i o n  w i t h  N i l e  w a t e r ,  i n  t h e  i n l a n d  depres s ion  a t  
Burg El-Arab ; and (e )  v i n e  p l a n t a t i o n  under i r r i g a t i o n  w i t h  N i l e  water ,  i n  
t h e  i n l a n d  depres s ion  t o  t h e  s o u t h  of t h e s e  agro-ecosystems. 
The changes where monitored t h a t  might have occured i n  s o i l  p h y s i c a l  
and chemical p r o p e r t i e s ,  popu la t ions  and a c t i v i t i e s  o f  s o i l  micro-organisms, 
and s o i l  fauna,  and popu la t ions  and a c t i v i t i e s  o f  i n s e c t s ,  due t o  d i f f e r e n t  
manipulat ions t a k i n g  p l a c e  i n  t h e s e  ecosystems, i n  comparison t o  unmanipulated 
ecosystems. 
Modelling ac t iv i t i e s  w e r e  s t a r t e d  a t  an e a r l y  s t a g e  o f  SAMDENE. A t  
f i r s t ,  a p re l imina ry  v e r s i o n  of a whole-ecosystem model w a s  p repa red ,  i nco r -  
p o r a t i n g  t h e  b e s t  e x i s t i n g  knowledge of t h e  systems. T h i s  s e rved  as a v a l u a b l e  
guide i n  c o l l e c t i n g  f i e l d  d a t a  and i n  a s s e s s i n g  re la t ive  p r i o r i t i e s  f o r  
f u r t h e r  r e sea rch .  It  w a s  so w r i t t e n  t h a t  t h e  system could be  d e f i n e d  a t  
execu t ion  t i m e ,  by s p e c i f y i n g  t h e  Various organisms p r e s e n t ,  t h e  s o i l  
c h a r a c t e r i s t i c s ,  e t c  ., t o g e t h e r  w i t h  i n i t i a l  v a l u e s  of s t a t e  v a r i a b l e s  and 
parameters  i n  t h e  system. Where d a t a  f o r  some p a r t s  of t h e  system were n o t  
a v a i l a b l e ,  they w e r e  r e p l a c e d  t empora r i ly  by informed guesses ,  or d a t a  from 
s i m i l a r  systems elsewhere.  Modelling a c t i v i t i e s  were t h e n  con t inued  towards 
t h e  improvement of t h e  conceptual  framework of t h e  whole-ecosystem (DESERT 2 )  
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model, and t h e  e s t i m a t i o n  of more r e a l i s t i c  v a l u e s  f o r  parameters ,  w i t h  t h e  
a i m  of g e t t i n g  s i m u l a t i o n s  which would be  a c l o s e r  r e p r e s e n t a t i o n  of real-  
world v a r i a t i o n s  i n  s t a t e  and exogenous variables. I n  t h e  meantime, t h e  accu- 
mulation o f  d a t a  on t h e  impact o f  d i f f e r e n t  t y p e s  of l a n d  use ( g r a z i n g ,  d ry  
farming,  and i r r i g a t e d  farming) on t h e  ecosystem would a l low t h e  o r i e n t a t i o n  
of DESERT 2 model t o  answering q u e s t i o n s  p e r t a i n i n g  t o  management problems. 
The a c t i v i t i e s  o f  SAMDENE were followed by t h e  i n i t i a t i o n  of t h e  
REMDENE (Regional Environmental Management of Mediterranean Desert Ecosystems 
of Northern Egypt) P r o j e c t  i n  February 1 9 7 9  w i th  t h e  fol lowing main o b j e c t i v e s :  
. Survey and assessment of land r e sources  o f  r e p r e s e n t a t i v e  s e c t o r s  of t h e  
Mediterranean c o a s t a l  d e s e r t  of Egypt. 
. Evaluat ion of t h e  impact of d i f f e r e n t  land-use t y p e s  (g raz ing ,  d r y  and 
i r r i g a t e d  farming,  human s e t t l e m e n t s  ... e tc . )  on t h e  environment, and 
on t h e  va lues  of r e s o u r c e s .  
. Syn thes i s  (u s ing  modelling t echn iques )  o f  t h e  c o l l e c t e d  information f o r  
u s e  by d e c i s i o n  makers as a guide f o r  management o f  r e sources  and opt imi-  
z a t i o n  of r e g i o n a l  development. 
The work i n  REMDENE p r o j e c t  c o n s i s t s  of t h e  fo l lowing  a c t i v i t i e s  : 
1. In  o r d e r  t o  provide a broad base f o r  land r e s o u r c e  assessment and evalua-  
t i o n  of p o t e n t i a l  f o r  r ec l ama t ion ,  maps are p repa red  f o r  r e p r e s e n t a t i v e  
s e c t o r s  of t h e  western Mediterranean d e s e r t  ( e i t h e r  from ea r l i e r  sou rces  
o r  e s p e c i a l l y  prepared)  of land-forms, topography, s o i l s ,  hydrology, vege- 
t a t i o n ,  and a n c i e n t  and modern land-use p a t t e r n s .  A e r i a l  and s a t e l l i t e  
photos are used. Maps of landforms, topography, s o i l s  and hydrology w i l l  
a s s i s t  i n  t h e  e v a l u a t i o n  of water r e s o u r c e s ,  i t s  conse rva t ion  and r a t i o n a l  
u t i l i z a t i o n  which i s  v i t a l  t o  t h e  development of a r i d  r eg ions .  Maps O €  
v e g e t a t i o n  w i l l  h e l p  t o  assess t h e  primary p r o d u c t i v i t y  of n a t u r a l  
ecosystems, and d e p i c t  t h e  d i s t r i b u t i o n a l  p a t t e r n s  o f  s p e c i e s  of range 
v a l u e s ,  o r  w i th  u s e f u l  n a t u r a l  p roduc t s  (e .g .  o f  medicinal  v a l u e ) ,  o r  
t hose  which can be used as i n d i c a t o r s  o f  environmental  p r o p e r t i e s  of human 
a c t i v i t i e s .  Maps of l and  use p a t t e r n s ,  bo th  a n c i e n t  and modern, w i l l  h e l p  
t o  enumerate and d e l i m i t  t h e  e x t e n t  o f  d i f f e r e n t  k i n d s  of manipulat ion 
which need t o  be eva lua ted .  Former and contemporary p a t t e r n s  o f  land-use 
a s  p r a c t i c e d  by t h e  a n c i e n t s ,  and by indigenous popu la t ion  must be  w e l l  
understood t o  maximize t h e i r  merits. 
2 .  Mapping of environmental  and b i o l o g i c a l  v a r i a b l e s  mentioned above would 
form a base  of land-resources  assessment ,  which could be a u s e f u l  t o o l  f o r  
environmental  policy-making. The procedure f o r  land-resources  assessment  
i s  envisaged t o  go through s e v e r a l  s t e p s .  F i r s t ,  d i f f e r e n t  l and  u n i t s  are 
i d e n t i f i e d  and d e s c r i b e d  on t h e  b a s i s  of such c r i t e r i a  such as landforms,  
topography, hydrology, s o i l s ,  and v e g e t a t i o n .  An e v a l u a t i o n  of t h e  n a t u r a l  
s t a t e  of u n i t s  t h e n  fo l lows  wi th  t h e  assessment  of t h e  e x t e n t  of human 
i n t e r v e n t i o n ,  and t h e  impact of such i n t e r v e n t i o n  on t h e  p r e s e n t  s t a t e  o f  
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t h e  n a t u r a l  system. Areas most d i s t u r b e d  are t o  be i d e n t i f i e d  from t h o s e  
wi th  a more o r  less n a t u r a l  s ta te .  The s t a t e  of n a t u r a l  r e sources  i n  each 
u n i t  i s  t o  be r a t e d  accord ing  t o  t h e  e x t e n t  t o  which t h e  area i s  urba- 
n i zed ,  under graz ing ,  i n  a g r i c u l t u r e ,  i n  e x t r a c t i v e  a c t i v i t y  ... etc.  
Uni t s  are a l s o  t o  be r a t e d  accord ing  t o  t h e  degree  of e r o s i o n ,  shrub 
c u t t i n g ,  and water use.  
The nex t  s t e p  i s  then  t o  e v a l u a t e  t h e  p o t e n t i a l  f o r  rec lamat ion .  Thus, 
u n i t s  may be c l a s s i f i e d  between two extremes : u n i t s  of t h e  lowest  
p o t e n t i a l  (wi th  s k e l e t a l  and shal low s o i l s ,  meager w a t e r  supply ,  s can ty  
vege ta t ion  ... etc  . )  and u n i t s  of t h e  h i g h e s t  p o t e n t i a l  (wi th  deep s o i l s ,  
adequate  water  supply ,  good vege ta t ion  cover  ... e t c . ) .  
3 .  The va r ious  forms of  land  use  i n  t h e  p a s t  few decades (e .g .  g raz ing ,  
r a in - f ed  f i g ,  o l i v e  and b a r l e y  c u l t i v a t i o n ,  i n t e n s i v e  i r r i g a t e d  a g r i c u l -  
t u r e ,  and d i f f e r e n t  types  of combining a g r i c u l t u r e  wi th  l i v e s t o c k  
b r e e d i n g ) c o n s t i t u t e  d i f f e r e n t  k inds  of manipulat ion which need t o  be 
a s ses sed  i n  o rde r  t o  judge t h e  e x t e n t  t o  which they  have a f f e c t e d  t h e  
ecosystem, f o r  b e t t e r  o r  f o r  worse. Measurements s t a r t e d  i n  SAMDENE on 
t h e  v e g e t a t i o n ,  i n v e r t e b r a t e s ,  micro-organisms, s o i l  phys i ca l  andchemica l  
p r o p e r t i e s  ... e t c .  are extended t o  agro-ecosystems. This  w i l l  serve t h e  
u s e f u l  purpose of monitor ing changes a g a i n s t  t h e  background of more o r  
less n a t u r a l  ecosystems. 
Mapping i s  considered t o  be one of t h e  most e f f i c i e n t  t o o l s  f o r  s y n t h e s i -  
z ing  and i n t e g r a t i n g  e c o l o g i c a l  in format ion  i n  form t h a t  could be r e a d i l y  
useab le  by decision-makers i n  p lanning  management p o l i c i e s .  The i d e a  of 
p repa r ing  maps f o r  decision-markers was adopted p r i o r  t o  t h e  i n i t i a t i o n  
of REMDENE, when a con tac t  w a s  made du r ing  t h e  l a s t  yea r  of SAMDENE (1978)  
w i th  t h e  s t a f f  of t h e  phyto-ecology s e c t i o n  of t h e  French CEPE/CNRS i n  
Montpe l l ie r .  Since t h a t  t i m e ,  mapping a c t i v i t i e s  have been developed t o  
inc lude  : (a )  mapping of land  cover  ; ( b )  mapping of s o i l s ,  and (c )  
mapping of human s e t t l e m e n t s ,  wi th  t h e  o b j e c t i v e  of producing i n t e g r a t e d  
maps. Mapping of land  cover has  progressed  t o  inc lude  most of t h e  a r e a  
between Burg El-Arab and El-Alamein. Mapping of s o i l s  inc luded  two 
a c t i v i t i e s  : (1) t h e  p repa ra t ion  of a gene ra l i zed  map of s o i l  t ypes  and 
land  p o t e n t i a l i t i e s  f o r  t h e  whole wes tern  Mediterranean c o a s t a l  r e g i o n  
u t i l i z i n g  a v a i l a b l e  informat ion  i n  prev ious  surveys and s t u d i e s ,  and 
( 2 )  t h e  product ion  of a semi-de ta i led  s o i l  map of t h e  Omayed s e c t o r  f o r  
i n t e g r a t i o n  wi th  t h e  land  cover  map. Mapping of human s e t t l e m e n t s  w a s  
a l s o  s t a r t e d .  This  r e p o r t  r e p r e s e n t s  an i n t e g r a t i o n  of t h e s e  mapping 
a c t i v i t i e s .  I t  i s  hoped t h a t  it w i l l  p rovide  some h e l p  f o r  making sound 
management d e c i s i o n s  i n  t h a t  s e c t o r ,  and i n  t h e  meantime r e p r e s e n t s  a 
model f o r  ex tending  such type  of mapping a c t i v i t i e s  t o  o t h e r  s e c t o r s  of 
t h e  western Mediterranean c o a s t a l  r eg ion  o f  Egypt. 
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b J Themat i c  Mapping o d  EcoLogicaRRy Otriented Suhveyd 
o d  Land R e ~ o u h e e ~  doh. Saund Land Development  
by G i l b e r t ,  A. LONG 
The main o b j e c t i v e  of e d i t o r s  and au thors  of t h i s  p u b l i c a t i o n  i s  
double  : on one hand, they i n t e n d  t o  demonstrate  t h a t  t hema t i c  mapping i s  an 
e f f i c i e n t  t o o l  f o r  s p a t i a l  express ion  of d a t a  and r e s u l t s  r e l a t e d  t o  t h e  
i n v e n t o r i e s  and t h e  eva lua t ion  of renewable resources  i n  a given area ; on t h e  
o t h e r  hand, u s ing  themat ic  mapping as a means f o r  t r a n s f e r r i n g  knowledge, 
communication and d i a logue ,  they  are w i l l i n g  t o  provide  answers t o  s o c i a l  
demands a s  expressed a t  t h e  l e v e l  of d e c i s i o n  makers who are i n  charge of 
programming t h e  r e g i o n a l  economical development and who ag ree  t o  i n c l u d e ,  step 
by s t e p ,  i n  t h e i r  development p l ans  some appropr i a t e  measures t o  ensu re  t h e  
p r e s e r v a t i o n  of t h e  environment and the ’conse rva t ion  of r e s o u r c e s ,  i n  a long 
t e r m  s t r a t e g y .  
The pub l i ca t ion  of a set of themat ic  maps of t h e  same area, could  
g ive  t h e  i l l u s i o n  t h a t  e d i t o r s  and au tho r s  of t h i s  paper a r e  making a t a s k  
which could be c l a s s i f i e d  as a p r o j e c t  o f  “ r eg iona l  geographica l  a t l a s ” .  This  
i s  n o t  t h e  case : concept ion and r e p r e s e n t a t i o n  of so numerous mapping themes, 
and t h e  r a t i o n a l  choice  of mapping u n i t s ,  mapping s c a l e s  and a l s o  of t h e  gra- 
p h i c  r e p r e s e n t a t i o n  systems,  are t o g e t h e r  a d e l i b e r a t e  cho ice  f o r  t h e  imple- 
mentat ion of an o r i g i n a l  work, v o l u n t a r i l y  organised accord ing  t o  t h e  guide- 
l i n e s  i n d i c a t e d  i n  t h e  t i t l e  of t h i s  pub l i ca t ion .  
It i s ,  i n  t h e  meantime, a document on methods of e c o l o g i c a l  d i agnos i s  
and of mapping of r e s u l t s  of t h i s  d i agnos i s  ; but  above a l l ,  it i s  a t r a i n i n g  
and informat ing  document devoted t o  c r i t i c a l  a n a l y s i s ,  i n  p a r t i c u l a r  f o r  
sugges t ing  t h e  c o n d i t i o n s . t h a t  w e  should m e e t  t o  reach  a l e v e l  of g e n e r a l i s a -  
t i o n  of mapping themes f o r  t h e  whole, o r  p a r t s  of t h e  geographica l  area 
r e f e r r e d  t o  as t h e  “western Mediterranean c o a s t a l  reg ion  o f  Egypt“.  
Consider ing t h e  methodological  a s p e c t s  - which i n c l u d e ,  i n  t h i s  ca se ,  
t h e  t r a i n i n g  on-the-spot of Egyptian r e s e a r c h  a s s i s t a n t s  whi le  t h e  a d a p t a t i o n  
of methods used elsewhere w a s  a t tempted ,  it i s  d e s i r a b l e  t o  recal l  what I 
wrote  i n  I 9 7 9  dur ing  t h e  SAMDENE Workshop concerning mapping : “Mapping of 
renewable r e sources  of t h e  c o a s t a l  wes te rn  d e s e r t  of Egypt i s  a long t e r m  
t a s k  which impl ies  methodoloyical a d a p t a t i o n s  and t r a i n i n g  of r e l e v a n t  
s p e c i a l i s t s “ .  
A t  p r e s e n t ,  t h i s  o b j e c t i v e  appears  t o  be n o t  y e t  f u l l y  accomplished. 
In  f a c t ,  on one hand, t e c h n i c a l  f a c i l i t i e s  and s t a f f  have never been a v a i l a b l e  
t o  m e e t  t h e  ambition sugges ted  i n  t h e  l i s t  of  proposals  produced du r ing  t h e  
SAMDENE Workshop, when REMDENE p r o j e c t  s t a r t e d  ; and on t h e  o t h e r  hand, w e  had 
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t o  t e s t  t h e  proposed methodology w i t h  only one t e s t - a r e a  ( E l  Omayed) and,  
consequent ly ,  w e  are running t h e  r i s k  of weak r e p r e s e n t a t i o n  of t h e  whole 
r eg ion  under cons ide ra t ion .  
F i n a l l y ,  s c i e n t i f i c  i n t e g r i t y  must urge us  t o  recognize  t h e  d i f f i -  
c u l t i e s  of expres s ing  t h e  whole s p a t i a l  d i s t r i b u t i o n  of some themes which 
would y e t  r e q u i r e  cons ide rab le  r e sea rch  and f i e l d  work, i n  o r d e r  t o  h a v e "  
r e s u l t s  a t  a scale e n t i r e l y  compatible  wi th  t h e  v a r i a t i o n s  of f a c t o r s  conside- 
r e d  as most d i sc r iminan t .  
W e  do emphasize h e r e  t h a t  every mode of mapping r e p r e s e n t a t i o n  imposes 
a compromise, a s o r t  of op t imisa t ion  process  between va r ious  p o i n t s  of view 
t h a t  are sometimes c o n t r a d i c t o r y ,  depending on t h e  o b j e c t i v e s  and t h e  problem 
d e a l t  wi th .  Thus, f o r  e c o l o g i s t s  who are s tudy ing  spa t io- tempora l  v a r i a t i o n s  
of some p r o p e r t i e s  of a few p l a n t  and/or animal popu la t ions ,  mapping themes 
presented  i n  t h i s  document cannot  be more than  a geographica l  frame f o r  loca-  
l i s i n g  t h e s e  p r o p e r t i e s  and a s s o c i a t e d  phenomena, o r  a d e p i c t i o n  of environ- 
mental  cond i t ions  from which they  may cons ide r  one o r  t h e  o t h e r ,  i n  o r d e r  t o  
c a r r y  on t h e i r  own obse rva t ions ,  measurements o r  experiments ,  wh i l e  they  are 
mainly o f t e n  a p p l i c a b l e  only t o  one s i t e  cons idered  a s  " r e p r e s e n t a t i v e " .  But ,  
if t h e  e c o l o g i c a l  r e sea rch  i s  developed on t h e  ground of b iocenos i s  and 
ecosystems u n i t s ,  o r  even a t  t h e  l e v e l  of e c o l o g i c a l  landscape u n i t s  and of 
t h e  i n t e r a c t i o n s  between e c o l o g i c a l  systems (s.1.) , t h e  themat ic  mapping 
c o n s t i t u t e s ,  accord ing  t o  our  knowledge, a s t anda rd  way, and o f t e n  a necessary  
channel  t o  formula te  and t o  expres s  t h e  r e s u l t s .  
Why necessary ? mainly because t h e  e c o l o g i s t  - as w e l l  as t h e  geomor- 
p h o l o g i s t ,  and t h e  s o i l  s c i e n t i s t ,  ... - a i m  a t  expres s ing ,  as f a r  a s  poss ib l e ,  
t h e  comprehensive na tu re  of t h e  s p a t i a l  d i s t r i b u t i o n  of t h e  involved  themes. 
In  a f e w  words,  he must cons ide r  t h e  whole area,  wi thout  any "blank unknown 
a r e a s  on t h e  maps", and h i s  d u t y ,  f o r  a given theme, i s  t o  t a k e  i n t o  account  - 
and t o  e x p l a i n  - a l l  s p e c i f i c  cases  which are p r e s e n t  i n  t h e  cons idered  area. 
This  r u l e  imp l i e s  another  one of equal  importance : t h e  n e c e s s i t y t o u n d e r s t a n d  
t h e  s p a t i a l  o r g a n i s a t i o n  of t h e  desc r ibed  u n i t s  and t h e i r  r e c i p r o c a l  r e l a t i o n -  
s h i p s  accord ing  t o  t h e  p a t t e r n s  of v a r i a b i l i t y  of c r i t e r i a  and parameters  
which c h a r a c t e r i s e  them ; t o  conclude,  t h e  ques t ion  i s  : t o  what e x t e n t  w e  
must t a k e  i n t o  account t h e  r e a l  he t e rogene i ty ,  a t  a given l e v e l  of pe rcep t ion  
of t h e  e c o l o g i c a l  landscape u n i t s ,  and of t h e  descr ibed  u n i t s  i n  t e r m s  of 
taxonomic composition ( i . e .  l i s t  of  p l a n t  s p e c i e s  which c o n s t i t u t e  t h e  p l a n t  
communit ies) ,  of s t r u c t u r e ,  func t ion  and evo lu t ion  of e c o l o g i c a l  sys tems?  
T o  d e s c r i b e  landscape ( o r  land)  u n i t s  which belong t o  such a concep- 
t i o n  of e c o l o g i c a l  approach i s  of course  a d i f f i c u l t  t a s k ,  cons ide r ing  t h e  
f a c t  - as it i s  t h e  case  - t h a t  w e  have t o  d e a l  w i th  complex and changing 
systems. B u t  t h e  undertaking i s  n o t  imposs ib le  i f  w e  proceed r a t i o n a l l y  and 
keep i n  mind t h e  genera l  r u l e s  which govern t h e  f u n c t i o n i n g  and e v o l u t i o n  of 
t h e  b iosphere  ; indeed,  it i s  n o t  only t h e  very s p e c i f i c  r u l e s  of t h e  e v o l u t i o n  
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of p a r t i c u l a r  p l a n t  o r  animal s p e c i e s  which w i l l  he lp  us  t o  m e e t  t h e  f u l l  
exp lana t ion  of t h e  complexity of t h e  p r e s e n t  eco log ica l  systems.  Of cour se ,  
t h e  two approaches should b e  cons idered  a s  complementary ; t h e r e f o r e ,  conside-  
r i n g  t h e  REMDENE o b j e c t i v e s ,  only t h e  f i r s t  approach (comprehensive,  h o l i s t i c )  
i s  capable  of producing r e s u l t s  which are d i r e c t l y  o p e r a t i o n a l  f o r  environ-  
mental  assessments  and c o n t r o l ,  a s  w e l l  a s  f o r  land development i n  r u r a l a r e a s .  
W e  should mention t h a t  t h i s  e c o l o g i c a l  d e s c r i p t i o n  of l and  u n i t s  
and t h e  a s s o c i a t e d  r e sources ,  a l s o  comprises some very a n a l y t i c a l  a s p e c t s ,  
easy t o  survey and t o  map. Th i s  could be considered as a marginal  s c i e n t i f i c  
t a s k ,  i f  w e  exclude t h e  f a c t  t h a t  t h e  choice  of such c r i t e r i a  r e q u i r e s ,  
f i r s t l y  comprehensive e c o l o g i c a l  t h i n k i n g ,  and secondly a sound d e c i s i o n .  
On t h e  o t h e r  hand, s y n t h e t i c  and/or r e l a t i o n a l  a s p e c t s  ( r e l a t i o n s  
between v a r i a b l e s ,  o r  between systems)  are s u b j e c t  t o  more easy  c r i t i c i s m ,  
p a r t i c u l a r l y  when they are r ep resen ted  by r e sea rch  d a t a  t h a t  are n o t  y e t  
e l a b o r a t e d ,  o r  u n s u f f i c i e n t l y  r e l a t e d  t o  t h e  proposed r a t i o n a l  (as it has  
been expressed  i n  t h e  REMDENE p r o j e c t ) ,  o r  i n s u f f i c i e n t l y  worked o u t  i n  depth  
where it i s  necessary t o  do i t .  Therefore ,  i n  having t h e  w i l l  t o  t r y  t o  
exp la in  much and much more, and i n  breaking  down mechanisms of t h e  s y s t e m s ,  
w e  aim a t  a very schematic r e d u c t i o n i s t  f a sh ion ,  and w e  t h u s  l o s e  t h e  
advantage t o  express  - of course  a l s o  wi th  some r i s k  - t h e  comprehensive 
f a sh ion  of t h e  phenomena and t h e  real  complexity of t h e  v a r i a b l e s  and t h e  
systems d e a l t  wi th .  
What would be t h e  b e n e f i t  t o  s a y ,  f o r  i n s t a n c e ,  t h a t  t h e  primary 
p r o d u c t i v i t y  of a given phytocenosis  i s  of x grams of p l a n t  dry  ma t t e r  measu- 
r e d  i n  1 m2 du r ing  march 1 9 7 8 ,  i f  t h e  s p a t i a l  and temporal v a r i a b i l i t y  of 
t h i s  v a r i a b l e  i s  such t h a t  it e x h i b i t s  cons iderable  v a r i a t i o n s .  It may be more 
w i s e  i n  t h i s  case t o  expres s ,  a t  l e a s t ,  only t h e  c a l c u l a t e d  mean va lues  on 
s e v e r a l  pe r iods  and on several  s i t e  c o n d i t i o n s ,  p re fe rab ly  wi th  t h e i r  c o n f i -  
dence i n t e r v a l s .  To be pragmatic ,  and t o  cons ide r  t h e  t e s t - a r e a  of E l  Omayed, 
it i s  necessa ry ,  when expres s ing  t h e  mapping of t h e  p l a n t  product ion  theme, 
t o  i n d i c a t e  t h e  r e l a t i v e  va lues  of t h i s  product ion by c a t e g o r i e s  o f  u s e s  and 
classes. This  accuracy i s  s u f f i c i e n t  ; it i s  more r ea l i s t i c  and, moreover 
a l lows ,  when t r a n s f e r r i n g  t h e  r e s u l t s  t o  a p p l i c a t i o n  a r e a s ,  t o  t a k e  a n  a t t i -  
t ude  of r e s e r v a t i o n  which w i l l  be apprec i a t ed  by p lanners  of  r u r a l  development 
Because r u r a l  development f o r  and by a g r i c u l t u r e  i s  t h e  main t o p i c  
of  t h i s  p u b l i c a t i o n ,  w e  must now recognize  t h a t  t h i s  development w i l l  depend 
on our  r e l e v a n t  d a t a  about p l a n t  product ion ,  o r  l e t  us s a y ,  t h e  c a p a b i l i t y  of 
man t o  develop t h e  b e s t  p o t e n t i a l i t i e s  f o r  p l a n t  product ion.  The publ i shed  
document a i m s  a t  i n d i c a t i n g ,  f o r  va r ious  types  of p l a n t  r e s o u r c e s ,  e i t h e r  
spontaneous ( i .e .  graz ing  r e s o u r c e s )  o r  c u l t i v a t e d  ( i .e .  r a i n f e d  b a r l e y  ; 
i r r i g a t e d  c r o p s ) ,  what a r e  t h e  environmental  c o n s t r a i n t s  which must be 
cons idered  as t h e  most d i f f i c u l t  t o  change (except  a t  high c o s t s ) ,  o r  t h o s e  
which could be e a s i l y  changed i n  o r d e r  t o  i n c r e a s e  t h e  p roduc t ion ( s )  of 
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t h e s e  r e sources ,  and t o  main ta in  t h a t  i n c r e a s e  a s  long  as p o s s i b l e  ( s e v e r a l  
decades accord ing  t o  t h e  e c o l o g i c a l  overview of development) a t  a l e v e l  which 
i s  s o c i a l l y  and economically i n t e r e s t i n g ,  and wi th  no s e v e r e  d e t e r i o r a t i o n  of 
t h e  environment. Besides ,  t h e  l o c a l i s e d  p e r t u r b a t i o n s  l i n k e d  t o  implementation 
of  some technologies  of  product ion ,  could be c o r r e c t e d  by t h e  a p p l i c a t i o n  of 
a p p r o p r i a t e  technologies  a t  t h e  lowes t  c o s t s .  The r i s k ,  which w e  should avo id ,  
i s  t h e  one of overpass ing  t h e  i r r e v e r s i b i l i t y  t h r e s h o l d s .  I n  t h e  no r th  westenn 
c o a s t a l  d e s e r t  of Egypt, examples are n o t  l a c k i n g  of ecosystems which are  
r a d i c a l l y  modified a f t e r  t h e  implementation of so c a l l e d  "modern technologies",  
which l ead  t o  no tab le  symptoms of long  t e r m  d e t e r i o r a t i o n  of  t h e  environment,  
such as t h e  areas which are i r r e v e r s i b l y  d e t e r i o r a t e d  due t o  l and  s a l i n i z a t i o n  
as a consequence of  f a u l t y  i r r i g a t i o n  techniques ,  o r  t hose  which a r e  s u b j e c t  
t o  a c c e l e r a t e d  d e s e r t i s a t i o n  processes  as a consequence of t h e  e r a d i c a t i o n  of 
p l a n t  s p e c i e s ,  p a r t i c u l a r l y  on sandy s o i l s  where a e o l i a n  e ros ion  t a k e s  p l a c e .  
I t  was so impor tan t  t h a t  a l l  p a r t n e r s  c o n t r i b u t i n g  t o  t h i s  publ ica-  
t i o n ,  could have expressed t h e i r  op in ions  concerning t h e  s e n s i t i v i t y  of 
resources  of  r u r a l  area as r e l a t e d  t o  t h e i r  p r e s e n t  s t a t e .  Temptation would 
be g r e a t  f o r  c o n s e r v a t i o n i s t  e c o l o g i s t s  t o  propose complete p r o t e c t i o n  of t h e  
involved marginal  lands  and p u t t i n g  them f o r  a long t i m e  i n  a "exc losure"  
s y s t e m .  Such a s t r a t e g y  i s  ha rd ly  accep tab le  f o r  Mediterranean c o a s t a l  r eg ion  
of Egypt. An a l t e r n a t i v e  t o  t h i s  s t r i c t l y  i n t e l l e c t u a l  and " c o n s e r v a t i o n i s t "  
i d e a ,  i s  proposing an opt imal  l o c a l i s a t i o n ,  as much as p o s s i b l e ,  of t h e  
p o t e n t i a l  use of renewable r e sources  of t h e  r u r a l  area, which could cope as 
b e s t  as p o s s i b l e  with t h e  c a p a b i l i t y  of  b i o l o g i c a l  pe rpe tua t ion  of t hesys t ems  
i n  cons ide ra t ion .  
Therefore ,  t a k i n g  i n t o  account  t h e  p r e s e n t  d e t e r i o r a t i o n  c o n d i t i o n s ,  
e c o l o g i s t s  would be more j u s t i f i e d  i n  a deba te  about  a p o l i c y  f o r  preserva-  
t i o n  and safeguard  of t h e  environment,  i n  proposing f u r t h e r  i n t e g r a t i o n  i n  a 
comprehensive land  development programme, wi thout  n e g l e c t i n g  any smal l  a r e a s  
of  t h e  t o t a l  t e r r i t o r y  t o  be managed. 
With t h i s  p o i n t  of  view, w e  emphasize t h e  s t r a t e g y  proposed by 
UNESCO (M.A.B. Programme) concerning t h e  Biosphere Reserve,  which i s  very  
r e l e v a n t ,  and c a l l  t h e  a t t e n t i o n  of  e c o l o g i s t s ,  p lanners  and d e c i s i o n  makers. 
W e  are very  g l ad  t h a t  Egypt has  a l r eady  proposed E l  Omayed t e s t - zone  as a 
b iosphere  r e se rve .  It remains t h a t  t h e  e c o l o g i c a l  bases  f o r  r u r a l  development 
as b r i e f l y  presented  i n  t h i s  p u b l i c a t i o n ,  of course  n o t  y e t  s u f f i c i e n t l y ,  
w i l l  be r e a l l y  taken  i n t o  account  by l and  developers ,  l and  managers and r u r a l  
producers .  
I n  o rde r  t o  achieve  t h i s  a i m ,  w e  are i n  favour  of adopt ing  a mul t i -  
purpose,  i n t e g r a t e d ,  s e l f - r e l i a n t  development s c e n a r i o ,  g iv ing  t h e  p re fe rence  
t o  t h e  socio-economical requi rements  of  t h e  main a c t o r s  of product ion  - 
farmers  and animal husbandry producers  - a s c e n a r i o  which i s  capable  o f  
b r i n g i n g  up a "surp lus"  of  t o t a l  p roduct ion  which, when p u t  i n  t h e  market ,  
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would develop the necessary exchanges without which there is neither develop- 
ment, nor preservation of the environment, nor social progress. 
At the end of this introductory section of this publication, it is 
our duty to express pessimism concerning the chances of implementing such a 
scenario which implies, in a voluntary and sustained way, more intellectual 
investments and in-depth undertaking of specific studies, as well as the 
implementation of pilot-projects at the right scale. 
Scientific and technical cooperation which has been engaged during 
last years with REMDENE project teams and the French institutions has shown 
the way to be followed. With unsufficient facilities, this publication.s"'tas 
proved today, that the challenge could be won if there is a will to persevere 
the effort. Let us hope that this message will be understood by the people in 
charge of the institutions, who have the power and the capability to finance 
research programmes related to land development and studies which are still 
necessary in order to extrapolate from only one test-area (such as El Omayed) 
to the whole western coastal desert of northern Egypt. 
P A R T  I 
C O N C E P T U A L  A N D  P , E T H O D O L O G I C A L  A P P R O A C H  
The main o b j e c t i v e  of t h i s  document, a s  viewed by t h e  s c i e n t i s t s  who 
p a r t i c i p a t e  i n  i t ,  i s  t o  provide  an express ion  of proper  i n t e g r a t e d  f i e l d  
r e sea rch  which may h e l p  i n  formula t ing  answers f o r  t h e  d i v e r s e  problems rele- 
vant  t o  t h e  r e g i o n a l  development of  t h e  northwestern c o a s t a l  b e l t  of Egypt. 
The t r ea tmen t  of t h e s e  d i v e r s e  problems c a l l  f o r  t h e  eva lua t ion  and under- 
s t and ing  of t h e  r e l a t i o n s h i p s  between e c o l o g i c a l  and s o c i o l o g i c a l  systems,  
and f o r  t h e  r a t i o n a l  u t i l i z a t i o n  of r e sources  and t h e  maximization of 
product ion .  
The i n t e g r a t e d  s t u d i e s  i n  t h e  whole reg ion  of REMDENE seemedimpossikïie 
and i t  become obvious t h a t  w e  had t o  concen t r a t e  our  e f f o r t  t o  a l i m i t e d  
s e c t o r  w i t h  t h e  hope of e x t r a p o l a t i n g  t h e  r e s u l t s  t o  a more v a s t  a r e a  wi th  
t h e  same gene ra l  f e a t u r e s .  
While it seems p o s s i b l e  t o  apply t h e  methodology fol lowed i n  t h e  
r e p o r t  t o  o t h e r  a r e a s  i n  t h e  r eg ion ,  it i s  obvious t h a t  t h e  main e c o l o g i c a l  
f e a t u r e s  a r e  n o t  homogeneous and t h a t  t h e  r e s u l t s  of one s i t e  cannot  be 
app l i ed  t o  t h e  whole reg ion .  For good r e p r e s e n t a t i o n ,  t h e r e f o r e ,  it i s  
necessary  t o  c o l l e c t  in format ion  from s e v e r a l  t es t  si tes.  A s  has  a l r eady  
been sugges ted ,  t h r e e  such t e s t  sites i s  t h e  minimum number f o r  adequate  
r e p r e s e n t a t i o n  of t h e  whole r eg ion .  
This  r e p o r t  d e a l s  wi th  r e s e a r c h  r e s u l t s  ob ta ined  f o r  t h e  s e c t o r  of 
El-Omayed (F ig .  3 )  which r e p r e s e n t s  t h e  a r e a  extending from near  Burg E l  Arab 
till midway between Dabaa and E l  Alamein. This  a r e a  i s  c h a r a c t e r i z e d  by t h e  
presence of  t h r e e  of f o u r  prominent r i d g e s  running p a r a l l e l  t o  t h e  c o a s t .  
These r i d g e s  are i n  f a c t  a n c i e n t  conso l ida t ed  dunes which provide  a s u r v i v i n g  
evidence of  t h e  success ive  p o s i t i o n i n g  of  t h e  c o a s t .  The p a r t  of t h i s  a r e a  
e a s t  of l ong i tude  2 g 0 3 6 ' i s  s t r o n g l y  a f f e c t e d  by u r b a n i z a t i o n ,  and i s  t h e r e f o r e  
not  r ep resen ted  by t h e  E l  Omayed area. E l  Omayed s tudy a r e a  i s  p r i v i l i g e d  
by t h e  presence of an e c o l o g i c a l  r e sea rch  s i t e  where numerous i n t e g r a t e d  
e c o l o g i c a l  s t u d i e s  have been conducted s i n c e  1 9 7 4 .  It i s  now a UNESCO 
b iosphere  r e s e r v e .  Complementary s t u d i e s  w e r e  c a r r i e d  o u t  between 1 9 7 4  and 
1 9 7 9  i n  a r e sea rch  s i t e  on t h e  c o a s t a l  sand dune of Gharbaniat  54 kms west  
of Alexandria .  I t  i s  conce ivable  t h a t  t h e  r e s u l t s  of t h e s e  s t u d i e s  would be 
more p r o f i t a b l e  f o r  s c i e n t i s t s ,  decision-makers and u s e r s ,  i f  they  w e r e  used 
i n  developing l and  cover  map. This  r e q u i r e s  t h a t  every r e s e a r c h  worker u s e s  
techniques  t h a t  make p o s s i b l e  t h e  l o c a l i z a t i o n  of measurements and t h e  
d e l i n e a t i o n  of zones a t  d i f f e r e n t  s p a t i a l  s c a l e s  t h a t  t hey  wish t o  d e s c r i b e  
and t o  eva lua te .  A e r i a l  photographs are s t i l l  t h e  t r a d i t i o n a l  t o o l  f o r  such 
an approach, t a k i n g  i n t o  account  t h e  d e s i r e d  l e v e l  of  accuracy f o r  t h e  
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expression of results. Aerial photography in panchromatic pictures has often 
been used as well for study of the present state of land and resources and for 
the definition of potential states. Aerial photographs taken in 1 9 5 4 ,  1 9 6 2  and 
1 9 7 9  have been used in our studies, taking into consideration, necessary 
adjustments due to small modifications of scale. Data of remote sensing 
(imageries and numeric data) have not been used except for the soil study. 
They are however useful for the quick delineation of various subareas, 
SO that each may be then studied in more detail, and of physiographic units 
as they are described in this work. 
Studies of resources conducted in an evolutionary context nedessitate 
to take into account the dates of these studies. Certain practices, for 
instance those which involve ploughing, have changed quickly at El Omayed. As 
a result, our field observation (for instance the extension of cropping in 
1 9 8 1 )  obliged us to modify considerably the delineation of certain units that 
were obtained by interpretation of the aerial photographs of 1 9 7 9 .  The rapid 
evolution during the last few decades leads us to use the aerial photographs 
of 1 9 5 4 ,  1 9 6 2  and 1 9 7 9  for studying the dynamics of the considered areas and 
the evolution of specific characters. Alternatively, we used data of field 
mapping ( 1 9 8 1  or 1 9 8 2  according to the theme) for studies of resources 
evaluation. 
The general objectives of the present publication are : 
- to establish an inventory of present resources (vegetation, 
animals, water, soil ...) and to propose a qualification of their status 
and possibly of their sensitivity ; 
- to establish the inventory of social systems, which are concerned 
with the exploitation of these resources in a long term and to define the 
long term strategies for development on ecological bases. 
These general aims are diagnostic and in general are more ecological 
than sociological. 
The main facts and the results of such diagnosis are expressed mainly 
by multithematic mapping representation which provides a means of generaliza- 
tion and evaluation of the present states. The application of this technique 
to the study area of El Omayed, contributes to the methodological progress and 
provides a framework for the presentation of the data on scientific and 
technological bases. 
Rangeland of low ligneous plants in the saline depression. 
LimunianXhum munapefa lum the dominant species is an indicator 
of salsodic soil and of a water-table more than one meter 
deep. 
E l - O m a y e d  - J u n e  1 9 8 2 .  
Deterioration of environment (impoverishment of the natural plant 
cover, ablation of soil by deflation and aeolian dune formation) 
in cultivated area. 
E l - O m a y e d  - N o v e m b e r  1981 .  
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Figure 1 - LOCATION OF E L  OMAYED TEST AREA I N  THE NORTHERN COASTAL REGION OF EGYPT 
P A R T  I I  
C A S E - S T U D Y  O F  E L  O F I A Y E D  T E S T - A R E A  
A s  w e  have a l r eady  mentioned E l  Omayed t e s t - a r e a  i s  t h e  zone inwhich  
t h e  eco log ica l  s t u d i e s  c a r r i e d  o u t  by REMDENE i n v e s t i g a t o r s  may be used t o  
nrovide b e t t e r  unders tanding  o f  t h e  management problems of t h e  "western- 
Mediterranean c o a s t a l  r eg ion"  of EGYPT. It i s  conce ivable  t h a t  t h e  e c o l o g i c a l  
f e a t u r e s  of t h i s  reg ion  a r e  n o t  homogeneous. Therefore ,  i n  o rde r  t o  recognize  
which f e a t u r e s  can be ex t rapola ted , f rom t h e  test-area t o  o t h e r  a r e a s  i n  t h e  
region,we w i l l  t r y  i n  t h e  fo l lowing  paragraphs t o  o u t l i n e  a t  f i r s t  t h e  g e n e r a l  
f e a t u r e s  of t h e  whole r eg ion ,  e s p e c i a l l y  those  r e l a t e d  t o  t h e  main e c o l o g i c a l  
f a c t o r s  and then  t o  mention those  which are more s p e c i f i c  t o  t h e  t e s t - a r e a .  
1,- LOCATION 
E l  Omayed t e s t - a r e a  i s  about  5,000 ha ; it  may be considered repre-  
s e n t a t i v e  of a more ex ten ted  t e r r i t o r y ,  approximatively 1 0 0 , 0 0 0  ha i n  t h e  
"western c o a s t a l  d e s e r t "  of EGYPT (which extends t o  about  1 , 0 0 0  O00 ha)  (F igu re  
1). 
The extended t e r r i t o r y  l i e s  between t h e  meridians 28'42' and 2 9 ' 2 3 '  
(F igure  2 ) .  The t e s t - a r e a  i t s e l f  i s  loca ted  between t h e  fo l lowing  coord ina te s  : 
l a t i t u d e  North 30'44'30'' - 3 0 ° 4 9 1 4 0 ' 1 ,  and long i tude  Eas t  29'09'45" - 2 9 ' 1 2 '  53". 
Concerning t h e  a d m i n i s t r a t i v e  s i t u a t i o n ,  E l  Omayed t e s t - a r e a  belongs 
t o  t h e  Governorate of t h e  Western Desert, and t h e  "Township" of E l  Hammam. 
2 I - PHY s I OGRAPH I c SYSTEMS 
Many phpsiographic  u n i t s  may be d i s t i n g u i s h e d  i n  E l  Omayed test-area 
due t o  t h e  v a r i a b i l i t y  of edaphic ,  topographic  and geomorphologic f e a t u r e s .  
Beside these  f e a t u r e s ,  b i o t i c  f a c t o r s ,  i nc lud ing  t h e  impact of man he lp  i n  
c h a r a c t e r i z i n g  landscape u n i t s .  
I n  t h e  extended t e r r i t o r y  r ep resen ted  by t h e  t e s t - a r e a ,  t h e  topo- 
graphy becomes h ighe r  i n  an i r r e g u l a r  f a sh ion  from t h e  c o a s t  i n l a n d  (F igure  3 ) .  
The r e l i e f  i s  c h a r a c t e r i z e d  by success ive  undula t ions  running more o r  less 
p a r a l l e l  t o  t h e  c o a s t .  These undula t ions  a r e  i n  t h e  form of ca l ca reous  rocky 
r i d g e s  ( anc ien t  dunes) a l t e r n a t i n g  wi th  dep res s ions .  Seve ra l  r i d g e s  s t a r t  nea r  
Lake Mariut and become g radua l ly  less obvious towards t h e  West. A t  E l  Alamein, 
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main geological and guomorphological 
features . 
present act ive dune on consolidated mater 
f l a t  and stretched depression (sand depo- 
s i t s )  
h i l l s i d e '  (sandy co l luv ions)  
summit of stretched h i l l  ( o o l i t h i c  l imest ,  
ne, ancient consol idated dune) 
h i  1 l s i d e  (sandy c o l  luv ions)  
waterlogged depression (loamy and clayey 
sand) 
f l a t  area, l o c a l l y  waterlogged, w i t h  nume- 
rous sandy humnocks) 
p n t l e  and i r r e g u l a r  s l o p y  sandy h i l l  
low and stretched convexit ies ( indurated 
;and) 
;ummit of stretched h i l l  ( o o l i t h i E  l imesto 
le, ancient consol idated dune) 
lent le  slopy surface over la in  by d r i f t e d  
and 
ummit'of stretched h i l l  (oo ' l i th ic  l imesto 
e, ancient consol idated dune) 
e n t l e  SlOpY surface o v e r l a i n  by d r i f t e d  
and w i t h  some small convexe s t rongly  indu. 
ated surface 
l a i n  more o r  less d r i f t e d  
andy g l a c i s  dissected w i t h  g u l l i e s  i n  the, 
pper p a r t  
liff withoutcrop of calcareous sandstone 
I d  stretched and gent le  slopy in land p l a -  
lau 
l i g h t y  Undulated surface w i t h  d r i f t e d  sand 
present 
uman a c t  
O 
L- M 
- Level o f  human pressure : O= negligeable ; L =  low ; M =  medium ;- H =  high ; V H =  very h igh 
- human a c t i v i t i e s  : b= human, sett lement ; g= graking i .e= cropping i p= p l a n t i n g  
Note : A B =  topographic t ransect  see descr ip t ion F igure 4 
I 
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physiographic units (see legend figure no 3) 
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Figure 4 - LOCATION OF PHYSIOGRAPHIC U N I T S  ALONG A TOPOGRAPHIC TRANSECT FROM THE SEA T O  KHASHM 
EL E I S H  ( E L  OMAYED TEST-=A) 
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r i d g e s  p rogres s ive ly  d iverge  from t h e  shore .  Only c o a s t a l  sand dunes are  w e l l  
r ep resen ted  a long  t h e  whole reg ion .  
The main f e a t u r e s  of t h e  va r ious  physiographic  u n i t s  l e a d  t o  t h e  
d i s t i n c t i o n  of t h r e e  major physiographic  systems : 
a )  a coc tn ta l  n y o t e m  which covers  a smal l  p a r t  of t h e  t e r r i t o r y ,  - 
i nc lud ing  t h e  beach and t h e  c o a s t a l  sand dunes ;  
- b ]  h idge .4  and dephe.6.6ionn nqA.tcmn which c o n s t i t u t e  t h e  main p a r t  of 
t h e  t e r r i t o r y  inc lud ing  t h e  r i d g e s ,  t h e i r  g e n t l e  s lopes  and t h e  more o r  less 
l a r g e  depress ions  ; 
- c )  t h e  i n l a n d  p l a t e a u  byn%e!n, c l o s e  t o  t h e  in l and  d e s e r t .  
F igure  4 shows t h e  r e l a t i v e  l o c a t i o n s  of t h e s e  t h r e e  major systems,  
and t h e  d i s t r i b u t i o n  of  t h e  physiographic  u n i t s  a s  can be descr ibed  on a 
topographic  t r a n s e c t  from t h e  sea  shore  i n  t h e  North t o  Khashm E l  Eish r i d g e  
i n  t h e  South. 
3 ,- MAIN E C O L O G I C A L  FEATURES 
3 . 1 .  PRESENT STATE. 
3.1 .1 .  Cl imato logica l  v a r i a b l e s  and systems. 
Three main f a c t o r s  c o n t r o l  t h e  c l ima te  of t h i s  reg ion  : 
. t h e  s i t u a t i o n  wi th  regard  t o  t h e  gene ra l  c i r c u l a t i o n  of atmosphere ; 
. t h e  proximity of t h e  Mediterranean sea  ; 
. t h e  o r i e n t a t i o n  of  t h e  coas t .  
The f i r s t  f a c t o r  i s  undoubtedly t h e  most important  one. The proximity 
of t h e  sea  has  a d i r e c t  e f f e c t  on tempera ture  and humidi ty ,  and consequent ly  
on evapora t ion  and condensat ion,  b u t  does n o t  a f f e c t  t h e  amount of r a i n f a l l .  
The o r i e n t a t i o n  of t h e  coas t  w i th  r ega rd  t o  t h e  p r e v a i l i n g  wind probably pro- 
v ides  explana t ion  f o r  d i f f e r e n c e s  i n  t h e  d i s t r i b u t i o n  of r a i n f a l l  a long t h e  
c o a s t .  
The gene ra l  f e a t u r e s  of t h e  climate of E l  Omayed ex tens ion  t e r r i t o r y  
may be i n d i c a t e d  by t h e  averages of  30 y e a r s  r e c o r d s  from 1946-1975  a t  Burg- 
E l  Arab ( 3 0  km t o  t h e  E a s t  o f  t h e  s tudy-area)  and Dabaa ( 9 0  km t o  t h e  W e s t  
o f  t h e  s tudy  a r e a )  meteoro logica l  s t a t i o n s  (Table  1 ) .  These a r e  t h e  two 
c l o s e s t  s t a t i o n s  t o  t h e  t e s t - a r e a  from which r eco rds  of 30 yea r s  could be  
s u s t a i n e d .  
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Altitude S t a t i o n  
(m) 
Burg E l  Arab 1 0  
Dabaa 1 8  
Table  1. Cl ima to log ica l  normals f o r  Burg E l  Arab and Dabaa meteoro logica l  
s t a t i o n s  near  E l  Omayed (based on r eco rds  from 1 9 4 6  till 1 9 7 5 ) .  
P Distance from t h e  
sea (km) ("1 
5 1 6 8 . 9  
6 1 4 0 . 4  
S t a t i o n  
Alexandria  
Dabaa 
Mersa Matruh 
S i d i  Ba r ran i  
Sallum 
where P : annual  mean r a i n f a l l .  
M : annual  mean maximum a i r  temperature .  
m : annual  mean minimum a i r  temperature .  
RH : annual  mean r e l a t i v e  humidity.  
J F M A M J J A S O N D  
2 . 6  2 . 0  0.4 0.2 0 .0  0.0 0 .0  0.0 0 .0  0.7 1 . 9  8 . 9  
1 . 7  0 . 7  1 . 0  0 . 1  0 . 1  0.0 0 .0  0.0 0 . 1  1 . 2  1 . 2  1 . 9  
1 . 7  0.9 0 .6  0 . 1  0.0 0.0, 0.0 0.0 0 . 1  0 .7  1 .3  1 . 9  
3 .2  0.5 0 .7  0 . 1  0.0 0.0 0.0 0.0 0.0 1 . 2  0.8 2.2 
0.0 1 . 0  0.5 0.0 0.2 0.0 0.0 0.0 0 . 0  1 . 3  0.0 1 . 2  
The r a i n y  season begins  du r ing  t h e  second h a l f  of October.  About 
t h r e e  q u a r t e r s  of t h e  t o t a l  amount of r a i n  f a l l s  from November t o  February.  
December and January a r e  t h e  r a i n i e s t  months wi th  an average of 3 5  mm p e r  
month. Some showers are s t i l l  observed i n  March, bu t  t h e  s p r i n g  i s  dry  and 
r e c e i v e s  only about  1 0  % of t h e  t o t a l .  The average number of days wi th  r a i n -  
f a l l  of more than  5 . 0  mm, dur ing  t h e  y e a r ,  v a r i e s  between 5.2 i n  Sallum and 
1 1 . 7  i n  Alexandria  (Table  2 ) .  It i s  gene ra l ly  cons idered  t h a t  r e g u l a r  dry- 
l and  farming i s  p r a c t i c a l l y  imposs ib le  wi th  a r a i n f a l l  which i s  so s c a r c e  
and so  e r r a t i c .  
Table  2 .  Mean number of  days wi th  r a i n f a l l  of 5 . 0  m o r  more. 
Range of  r a i n f a l l / y e a r  
("1 
i 5 0  
5 0  - 1 0 0  
1 0 0  - 1 5 0  
1 5 0  - 2 0 0  
2 0 0  - 2 5 0  
> 2 5 0  
Expectancies  
p e r  1 0 0  y e a r s  
9.0  
1 6 . 5  
24.9 
2 5 . 1  
1 5 . 8  
8.7 
Expectancies  of t h e  number of occas ions  per  1 0 0  yea r s  
ranges of r a i n f a l l  w i l l  occur  i n  Burg E l  Arab as c a l c u l a t e d  by 
are i n d i c a t e d  below (Table  3 ) .  
Annual mean 
1 1 . 7  
8 . 0  
7 - 3  
8 - 7  
5 . 2  I 
t h a t  c e r t a i n  
AYYAD ( 1 9 8 3 )  
Table  3. Expectancies  per  1 0 0  yea r s  of  c e r t a i n  range of r a i n f a l l  (Burg E l  Arab) 
D e w  i n  a r i d  and semi-arid r eg ions  i s  a va luab le  source  of  mois ture  
t o  p l a n t s .  C l ima t i c  cond i t ions  i n  t h e  Mediterranean reg ion  of Egypt are i n  
some seasons f avourab le  f o r  water vapor condensa t ion ,  such as cons ide rab le  
tempera ture  g r a d i e n t  between d i f f e r e n t  s o i l  s t r a t a  and ove r ly ing  a i r ,  h igh  
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S t a t i o n s  J F  
r e l a t i v e  humidity and s t i l l  wind p a r t i c u l a r l y  du r ing  summer and autumn. The 
ga in  i n  moi s tu re  c o n t e n t  due t o  water vapour condensat ion on t h e  sand dunes 
was e s t i m a t e d  by M I G A H I D  & AYYAD ( 1 9 5 9 )  as ranging between 2 . 3 5  % and 4 . 7 1  ?i 
a t  R a s  E l  Hikma, and a t o t a l  amount o f  d e w f a l l  o f  1 1 . 5  mm w a s  r eco rded  d u r i n r  
1 9 5 5 .  A t  Burg E l  Arab, ABDEL RAHMAN e t  u t .  ( 1 9 6 6 ) ,  recorded g a i n s  i n  s o i l  
x o i s t u r e  c o n t e n t  due t o  water vapour condensation va ry ing  from 0 .4  % t o  1 . 4  e .  
M A  M J  J A  S O N  
Winds i n  t h e  s tudy  area are g e n e r a l l y  l i g h t ,  b u t  blows s t r o n g l y  
du r ing  w i n t e r  and e a r l y  s p r i n g .  C l ima to log ica l  normals (FAO 1 9 7 0 )  i n d i c a t e  
t h a t  t h e  average wind v e l o c i t y  a t  Mersa Matruh and S i d i  B a r r a n i  i s  abou t  2 0  
t o  2 5  km/hr. The end o f  summer r eco rds  many c a l m  days,  and t h e  average speed 
d r o p t  t o  1 5  km/hr. The wind speed a t  Alexandria  and El-Dabaa i s  2 5  % lower .  
North-west winds p r e v a i l  w i t h  frequency of 30-40 % .  South-west winds have 
some importance i n  Mersa Matruh and S i d i  Barrani  w i th  frequency of 1 8 . 6  % - 
13.5 % r e s p e c t i v e l y .  Table 4 i n d i c a t e s  t h e  s u r f a c e  wind speed a t  Mersa M a t r u h  
and Dekheila (Meteorological  A u t h o r i t y ,  1 9 7 5 ) .  
Table  4 .  Mean s u r f a c e  wind speed (kno t s )  a t  Mersa Matruh ( p e r i o d  1 9 5 2 - 1 9 7 5 )  
and Dekheila ( p e r i o d  1 9 5 7 - 1 9 7 5 ) .  
Mersa Matruhl l .8  
Dekheila 
11 .8  1 2 . 2  11.1 9 . 5  1 0  1 0 . 1  9 . 2  8 . 6  8 . 3  9 . 3  11.4 1 0 . 3  
8.7 8 . 9  9 . 6  9 . 3  8 . 3  8 . 7  9 . 0  8 . 8  8 . 1  7 . 2  7 . 3  8 . 0  8 . 5  
S t a t i o n s  
Alexandria  ( 1 9 2 4 - 4 5 )  
M. Matruh ( 1 9 6 4 - 6 5 )  
Sallum ( 1 9 3 2 - 4 0 )  
~~ 
The amount of s o l a r  energy r ece ived  per u n i t  area i s  now g e n e r a l l y  
recognized a t  t h e  background f o r  q u a n t i t a t i v e  a n a l y s i s  o f  most of t h e  micro- 
c l i m a t i c  phenomena o f  t h e  lower atmosphere. There i s  no d i f f e r e n c e  i n  sunshine 
d u r a t i o n  from p l a c e  t o  p l a c e  a long  t h e  c o a s t ,  nor from y e a r  t o  y e a r  (see Table 
5 ) .  Cloudiness  i s  g r e a t e r  nea r  t h e  c o a s t  t han  in l and .  S t rong  r a d i a t i o n p r e v a i l s  
from March till t h e  end of September, w i th  a peak i n  June-July.  November, 
December and January are r e l a t i v e l y  cloudy (FAO 1 9 7 0 ) .  
Table  5 .  Durat ion of b r i g h t  sunshine ( %  of  p o s s i b l e )  (FAO 1 9 7 0 )  
Annual J F M A M J J A S O N D mean 
68  7 1  7 5  8 2  8 0  8 4  8 6  9 0  9 0  8 7  7 8  6 6  8 0  
6 5  7 1  7 6  7 1  7 9  8 7  9 1  9 0  8 9  7 8  7 0  7 1  79  
68  6 8  7 5  76  7 2  8 7  9 1  92 88 8 5  6 9  6 7  7 8  
_ _ _ _ ~ ~  ~~ ~~ ~ 
The r e l a t i v e l y  h igh  temperatures  p r e v a i l i n g  i n  t h e  s t u d y  a rea (Tab1e  
1) must have a s i g n i f i c a n t  i n f l u e n c e  on i t s  water ba l ance .  A water ba l ance  
s h e e t  i s  worked o u t  by AYYAD ( 1 9 7 3 )  f o r  Burg E l  Arab i n  o r d e r  t o  p r o v i d e  an 
assessment  o f  moisture  s u r p l u s  and d e f i c i e n c y  a t  d i f f e r e n t  seasons ( F i g .  5 ) .  
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Stations J F 
Dabaa 0.95 1.17 
Dekheila 0.99 1.24 
(near Burg 
El Arab) 
160- 
140-  
120- 
100-  
80- 
M A M J J A S 
1.33 1.91 2.41 3.373.803.93 3.68 
1.46 1.95 2.59 3.66 3.94 4.33 4.11 
POTENTI AL 
EVA POT RAN S PI RATION 
J F M A M J J A S O N D  
MONTHS 
Figure 5 - SEASONAL VARIATION IN PRECIPITATION AND EVAPO- 
TRANSPIRATION AT BURG EL ARAB (AYYAD 1973) 
The sequence of water balance is accordingly divided into : 
1) a period from December to February when precipitation exceeds water need 
as expressed by evapotranspiration, but with no moisture surplus, since 
the excess is used up to recharge the dry soil ; 
2) a drying season which extends from February to November when the waterneed 
greatly exceeds precipitation, and the actual evapotranspiration fallsmuch 
below the potential, resulting in severe moisture deficiency. 
The monthly variation in potential evapotranspiration ("/day) 
calculated by THORNTHWAITE's method for Dekheila and Dabaa stations is given 
in Table 6. 
Table 6. Potential evapotranspiration ("/day) estimated by THORNTHWAITE's 
method for two stations along the western Mediterranean coastal 
region of Egypt (Dabaa and Dekheila). 
I Annual mean 
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The minimum p o t e n t i a l  e v a p o t r a n s p i r a t i o n  i n  win te r  v a r i e s  from 0.95 
"/day i n  January t o  2.25 "/day i n  December. The maximum i n  summer var ies  
from 5.37 "/day i n  June t o  4.33 "/day i n  August. The mean annual  v a r i e s  from 
2 . 4 0  "/day a t  Dabaa t o  2.59 "/day a t  Dekheila.  
The Mediterranean c o a s t a l  r eg ion  of  Egypt l i e s  i n  M E I G ' s  " w a r m  coas- 
t a l  deserts" ( M E I G  1973) : summers warmest month w i t h  mean tempera ture  above 
20°C ; though occas iona l  s h o r t  r a ins to rms  occur  i n  w i n t e r ,  b u t  m o s t  of t h e  
days a r e  sunny and mild.  I t  belongs t o  t h e  d ry  c l i m a t i c  zone (Bwh) of KOPPEN'S 
1931 c l a s s i f i c a t i o n  system ( a s  quoted by THREWARTHA 1954) ,  t h e  meso-thermal 
province  of THORNTHWAITE (1948) ,  and t h e  Mediterranean a r i d  b i o c l i m a t i c  zone 
Of EMBERGER (1951) .  
The meteoro logica l  r eco rds  of  E l  Omayed t e s t - a r e a  du r ing  6 y e a r s  
(1976-1981) i s  i l l u s t r a t e d  i n  Table  7 .  The y e a r l y  mean maximum a i r  tempera ture  
v a r i e s  from 2 4 . 9  O C  i n  1978 t o  2 2 . 9 O C  i n  1 9 7 9 ,  and t h e  yea r ly  mean minimum 
a i r  t empera ture  v a r i e s  from 18.4OC i n  1977 t o  14.3OC i n  1980. Ranges of 
v a r i a t i o n  i n  a i r  tempera ture  between d i f f e r e n t  y e a r s  a r e  q u i t e  sma l l .  Most of 
t h e  r a i n  occurs  du r ing  win te r  (November t o  Februa ry ) ,  and t h e  summer i s  d ry .  
The maximum amount r ece ived  i s  dur ing  e i t h e r  January  o r  December. Annual r a i n -  
f a l l  v a r i e s  between d i f f e r e n t  y e a r s  wi th  a maximum of  1 0 6 . 7  mm i n  1977 and a 
minimum of 15.2 mm i n  1981. The re la t ive  humidity i s  much h ighe r  i n  summerthan 
i n  w i n t e r .  I t  v a r i e s  between 6 2  % i n  1976 and 8 0  % i n  1981. However t h e  
v a r i a t i o n  i n  t h i s  c l imat ic  element between d i f f e r e n t  yea r s  i s  s m a l l .  
Comparing E l  Omayed c l imat ic  r eco rds  w i t h  long-term averages  of Burg 
E l  Arab and E l  Dabaa (Table l), w e  may n o t e  t h a t  c l i m a t i c  c o n d i t i o n s  a t  E l  
Omayed area, more o r  less,  in t e rmed ia t e  between t h e  two s t a t i o n s .  
C l ima t i c  p a r t i c u l a r s  Gharbaniat  were recorded between 1 9 7 6  and 1979 
(SAMDENE) i n  a meteoro logica l  s t a t i o n  on t h e  c o a s t a l  dune a t  a d i s t a n c e  o f  
about  250 m from t h e  s e a  sho re  w i t h  an a l t i t u d e  o f  1 0  m. Comparing t h e s e  re- 
cords  wi th  those  of E l  Omayed it becomes obvious t h a t  t h e  maximum a i r  t e m -  
p e r a t u r e  (OC)  i s  lower and t h e  r e l a t i v e  humidi ty  i s  h igher  a t  Gharbania t ,  b u t  
t h e r e  i s  only  a sma l l  d i f f e r e n c e  i n  s o i l  s u r f a c e  temperature .  N o  d i f f e r e n c e  
i s  noted  i n  r a i n f a l l  records  between t h e  two s t a t i o n s .  Such d i f f e r e n c e  may 
only  be d e t e c t e d  if long-term reco rds  are a v a i l a b l e .  
In  conclus ion ,  a s  e lsewhere i n  t h e  nor thwes tern  c o a s t a l  r eg ion  of 
Egypt ,El  Omayed t e s t - a r e a  has  an a r i d  Mediterranean c l imate .  R a i n f a l l  i s  low, 
s t r i c t l y  seasona l  and uneven i n  d i s t r i b u t i o n .  The ha r sh  c o n d i t i o n s  r e s u l t i n g  
from l ack  of r a i n f a l l  and h igh  r a d i a t i o n  are tempered, however, by t h e  mari- 
t i m e  i n f l u e n c e  of a i r  tempera ture  and mois ture .  
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of meteorological records of El Omayed from 1976-1981 
distance from the sea 9 km). 
Dec. 
19.2 
9.4 
- 
51.6 
18.6 
15 
32.2 
56 
20.1 
11.8 
!1.5 
71 
- 
- 
11.3 
- 
!9 
L0.3 
- 
;9 
t1.1 
.0.9 
- 
1 1  
Table 7. Monthly average 
(altitude 20 m, 
Mean 
24.5 
14.6 
16.4 
62 
23.8 
18.4 
106.7 
69 
24.9 
15.2 
98.6 
69 
22.9 
14.9 
18.3 
70 
24.3 
14.3 
- 
75 
24.7 
14.6 
15.2 
80 
- 
NOV. 
1979 
- 
J a n .  
- 
16.6 
7 .s 
0.5 
76.5 - 
15.5 
9.9 
29.1 
33 
- 
Feb .  
- 
J u l y  
- 
o c t .  
Month 
e l e m e n t  
g a r .  Apr. Yay 
- 
26.8 
16.5 
0.5 
38.2 - 
25.9 
16.6 
- 
i 4  
J u n e  Aug. S e p .  
16.2 
7.9 
5.1 
62.2 - 
20.2 
11.5 
11.4 
7 1  
20.8 
9.5 
10.3 
53 - 
17 
11,7 
34 
31.1 - 
!1,7 
10,7 
- 
33 - 
(9.5 
LO .9 
- 
70 - 
!1 
9.3 
- 
'O - 
!1.9 
.1.4 
9.5 
I l  
_I 
26.1 
13.8 
- 
19.3 - 
22.6 
23.8 
- 
57 
28.5 
20 
- 
70,9 
28.9 
20 
- 
64.8 
28.9 
20.1 
- 
70.4 
27.1 
19 
- 
73.4 
29.6 
17.6 
- 
56.1 
25.1 
13.8 
- 
48.1 
29 
17.8 
- 
66 - 
29.5 
19 
- 
38 - 
30 
14.1 
- 
72 
29.8 
24.8 
- 
76 
26 
20.3 
- 
52 
27.9 
22.7 
- 
30 
28.3 
21.9 
- 
73 
25 
15.3 
- 
58 
17.7 
8.3 
22.7 
ï l  - 
18.7 
11.6 
4.3 
55 
19.6 
9.8 
- 
60 - 
20.6 
10.3 
1.6 
68 - 
16.9 
8.6 
- 
30 - 
18.4 
8.5 
5.4 
30 
- 
26.5 
13.5 
- 
72 - 
23.5 
12.1 
- 
i 8  
28.7 
16.4 
- 
i 7  - 
!6 
.5 
- 
12 
28.5 
19.9 
- 
35 - 
30.8 
!O .4 
- 
7 1  
27.8 
21.5 
- 
70 - 
29.8 
21.8 
- 
7 1  - 
29.3 
20.3 
- 
74.5 - 
30.4 
21.1 
- 
34 
- 
31.4 
19.7 
- 
58 - 
25.8 
17.7 
- 
7 1  
27.7 
17.4 
- 
56 - 
26.4 
13.4 
1.1 
ïg  
19.9 
14.3 
54.4 
32 - 
14 
14.2 
- 
- 
17.9 
9 
- 
79 - 
.6.6 
8.0 
- 
i7 
- 
!7.7 
L2.9 
- 
i9 - 
!5.7 
.3.4 
- 
'6 
- 
!6.3 
.4.7 
- 
'6 - 
16.4 
4.2 
- 
10 
- 
27.1 
13.4 
- 
32 - 
29 
17.2 
- 
37 
- 
30.1 
23.3 
- 
37 - 
/9.6 
?O .5 
- 
i 9  
26.9 
19 
- 
i 8  - 
28 
19.5 
- 
$7 
- 
26.8 
16.8 
- 
71 - 
28 
17.6 
- 
14 
- 
!3 
13.9 
- 
76 - 
21 .9 
.3.2 
0.3 
77 
- 
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3. I .  2. Hydrological  c o n d i t i o n s .  
Ground water i n  t h e  r eg ion  occurs  under bo th  a r t e s i a n  andnorrartcsiari  
c o n d i t i o n s ,  however, a l l  t h e  ground water a v a i l a b l e  f o r  a g r i c u l t u r a l  and 
domestic uses  occur s  i n  r e l a t i v e l y  shallow non-a r t e s i an  a q u i f e r s .  Large quan- 
t i t i e s  o f  ground water  are deeply s e a t e d  i n  rocks  r ang ing  i n  age from creta- 
ceous t o  miocene, b u t  water i s  b rack i sk  o r  h i g h l y  s a l i n e .  
3.1.2.1.  Main w a t e r  kable  : The main water t a b l e  a q u i f e r  i s  - - - _  - -
sed  p r i m a r i l y  o f  r e l a t i v e l y  f ine -g ra ined  marly l imes tone ,  but near  t h e  
it i s  composed of  a l l u v i a l  s i l t  and sand.  
The s u r f a c e  o f  t h e  main water t a b l e  i s  a t ,  o r  n e a r ,  t h e  s e a  l e v e l  
t h r o  d ghout most of t h e  area. In  some p l a c e s  such as a t  Dabaa, t h e  water t a b l e  
i s  only 1 m above t h e  mean sea l e v e l ,  1 2  km s o u t h  of t h e  c o a s t .  
Recharge t o  t h e  main water t a b l e  occur s  through d i r e c t  i n f i l t r a t i o n  
of p r e c i p i t a t i o n  and through i n f i l t r a t i o n  o f  s u r f a c e  r u n o f f ,  p a r t i c u l a r l y  nea r  
t h e  c o a s t .  
Discharge occur s  through e x t r a c t i o n  from shal low w e l l s ,  evapotrans-  
2 i r a t i o n  where t h e  water l e v e l  i s  near  t h e  s u r f a c e ,  and subsu r face  outf low t o  
t h e  s e a .  
- CL). CoaLitcce d u n c .  w a t e t  , t a b [ &  : From Alexandria  t o  E l  Alamein, t h e  
dunes are very prominent ,but  between E l  Alamein and Dabaa they  a r e  less 
cons icuous.  Discharge o f  water from dunes occur s  through g a l l e r i e s  i n  E l  Qasr 
a r e a ,  and through subsu r face  seepage t o  t h e  sea and i n l a n d  t o  t h e  c o a s t a l  
dep res s ions .  L; 
- b ) .  Sgncf?.inuL b u b i h i  WuAct t u b t e  : I n  some areas i n  t h e  c o a s t a l  zone 
t h e  in t e rbedded  l imes tones  and c l a y s  have been fo lded  i n t o  g e n t l e  s y n c l i n a l  
( b a s i n  l i k e )  s t r u c t u r e s ,  Where t h e  r e l a t i v e l y  impermeable c l a y  i n  such a b a s i n  
i s  o v e r l a i n  by l imes tone  and where t h e  b a s i n  l i e s  above s e a  l e v e l ,  c o n d i t i o n s  
a r e  favourable  f o r  t h e  development o f  ground-water t a b l e .  Such bas ins  a r e  
recharged by r a i n f a l l ,  runoff  o r  by subsu r face  inf low.  The s a l i n i t y  o f  t h e  
water i n  t h e  s t r u c t u r a l  b a s i n s  i s  lower t h a n  t h a t  of t h e  o t h e r  water t a b l e  
(FAO 1 9 7 0 ) .  
3 .1 .2 .2 .  Depth of w a t e r  t a b l e  : The dep th  of water t a b l e  v a r i e s  _ - _ - _ _ _ _ - - -  
from less than  a m e t e r  t o  more than 5 0  meters depending on t h e  season and 
topog aphy. 
The h i g h e s t  water l eve l  occur s  from February t o  A p r i l ,  depending on 
t h e  1 ngth o f  r a i n y  season ,  and t h e  lowest w a t e r  l e v e l  occu r s  from October 
t o  November depending on t h e  beg in ing  o f  t h e  r a i n y  season .  
To t h e  s o u t h  of t h e  area,  w e l l s  w i t h  water deeper  t h a n  50  m are 
I 
u t i l i z e d  by bedouins : n e a r e r  t o  t h e  c o a s t ,  t h e  water  t a b l e  i s  of cour se ,  
closer t o  t h e  s u r f a c e .  I n  t h e  i n t e r d u n a l  p l a i n  behind t h e  c o a s t a l  dunes,  t h e  
water t a b l e  i s  g e n e r a l l y  less than  5 m below t h e  s u r f a c e .  I n  t h e  c o a s t a l  
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dunes,  t h e  water gene ra l ly  ranges  from 5 t o  10 m below t h e  s u r f a c e  depending 
on t h e  h e i g h t  of t h e  dunes. 
3 . 1 . 2 . 3 .  Q u a l i t y  of water : The q u a l i t y  of water i n  t h e  s e v e r a l  
a q u i f e r s  found i n  t h e  area v a r i e s  widely.  Depending on t h e  hydrogeologica l  
c o n d i t i o n s ,  t h e  con ten t  of  d i s so lved  s o l i d s  may vary from a few hundred t o  
s e v e r a l  thousand p a r t s / m i l l i o n .  Water q u a l i t y  a l s o  v a r i e s  w i th  season ,  be ing  
b e s t  a f t e r  w i n t e r  r a i n f a l l  and wors t  i n  l a t e  autumn be fo re  t h e  begin ing  of 
t h e  r a i n y  season.  
_ _ - _ _ _ _ -  
3.1.3. S o i l  cond i t ions .  
The mapping of s o i l s  of E l  Omayed t e s t - a r e a  i n  t h e  p r e s e n t  s tudy  was 
based on a l r eady  publ i shed  informat ions  (ABD EL KADER e 2  UL. 1981 ; FAO 1 9 7 0 1 ,  
a n a l y s i s  by pho to - in t e rp re t a t ion  and through Landsat s a t e l l i t e  imager ies  and 
t h e  d a t a  c o l l e c t e d  i n  t h e  f i e l d  (ISMAIL ef u t . ,  i n  p repa ra t ion ,  1 9 8 3 ) .  
De ta i l ed  pedologica l  s tudy  of  t h i s  a r e a  was r e a l i z e d  a t  t h e  s c a l e  of 
1 : 25  0 0 0 .  Typica l  samples w e r e  c o l l e c t e d  and analysed f o r  t h e  most impor tan t  
e lements .  Other t r a n s e c t s  were s t u d i e d  us ing  t h e  same method t o  g e t  s u f f i c i e n t  
in format ion  about t h e  s o i l s  of t h e  area and t h e i r  s p a t i a l  d i s t r i b u t i o n .  A 
p re l imina ry  s o i l s  map could then  be e s t a b l i s h e d  and compared wi th  o t h e r  carto- 
graphic  documents which were a l r e a d y  prepared p a r t i c u l a r l y  t h a t  of t h e  vegeta- 
t i o n .  Another f i e l d  s tudy  w a s  c a r r i e d  o u t  f o r  checking and improving t h e  
p re l imina ry  map, by obse rva t ion ,  sampling and complementary a n a l y s i s .  
With new obse rva t ions ,  l and  de termina t ions  and a n a l y s i s  of some 
samples,  t h e  map of land  r e sources  was e t a b l i s h e d .  F i n a l l y ,  a f i e l d  s tudy  
c a r r i e d  o u t  i n  coopera t ion  wi th  s p e c i a l i s t s  from o t h e r  d i s c i p l i n e s  enabled 
phyt .osoc io logis t s  , agronomists  and pedo log i s t s  t o  compare t h e  documents pro- 
posed by each team and t o  cross-check t h e i r  obse rva t ions .  
3 .1 .3 .1 .  Conditions-of _ _  soLl-evolurign, 
The e f f e c t  of c l i m a t i c  c o n d i t i o n s ,  geomorphology, vege ta t ion  and 
human a c t i v i t i e s  on t h e  r e c e n t  e v o l u t i o n  of s o i l  are d e a l t  w i th  elsewhere.  
The re fo re ,  only a few impor tan t  g e o l o g i c a l  and geomorphological f e a t u r e s  are  
reviewed here .  
Pedologica l  evo lu t ion  observed i n  E l  Omayed test-area i s  n o t  simply 
t h e  r e s u l t  of t h e  evo lu t ion  of s o i l s .  I n  f a c t ,  it s t a r t e d ,  a long  t i m e  ago 
f o r  most of t h e  s o i l s ,  and c e r t a i n l y  under more a c t i v e  pedogenet ic  condi t ions .  
During t h a t  t i m e ,  new l i t t o r a l  formations and l a c u s t r i n e  o r  lagoon sands  and 
c l a y  sands ,  o f t e n  s a l i n e  d e p o s i t s  were produced i n  t h e  North. They w e r e  more 
o r  l e s s  modif ied by wind a c t i o n .  Eo l i an  d e p o s i t s  a r e  remodelled from va r ious  
o r i g i n s ,  o f t e n  due t o  r e c e n t  t e c t o n i c  phenomena i n  proximity t o  t h e  c o a s t  
and c l o s e  t o  t h e  border  o f  t h e  N i l e  De l t a .  
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3.1.3.2. - P e d o l o s i c a l  UnAtS. 
The pedo log ica l  u n i t s  (F ig .  6 & 7 )  are de f ined  and grouped h e r e  on 
t h e  b a s i s  o f  t h e  French Pedo log ica l  C l a s s i f i c a t i o n  System (CPCS,  1 9 6 7 ) .  Th i s  
s y s t e m  i s  o f  a morphogenetic t ype  and,  i n  t h e  case o f  t h e s e  d ry  zone s o i l s  
seems w e l l  adapted t o  t h e  p r e s e n t  s t u d y ,  p a r t i c u l a r l y  when it i s  v i s u a l i z e d  
from t h e  management p o i n t  of view (problems o f  s a l i n e  s o i l s ,  more o r  less 
hydromorphic s o i l s  ... e t c ) .  Also, t h e  nomenclature of  each u n i t  i n  USDA S o i l  
Taxonomy ( 1 9 7 5 )  i s  given.  The French c l a s s i f i c a t i o n  o f  each u n i t  i s  determined 
t o r t h e  family level  which i s  d e f i n e d  by t h e  c h a r a c t e r i s t i c s  of t h e  p a r e n t  
m a t e r i a l  of each s o i l  and even for t h e  serie l e v e l .  
I n  t h e  case of E l  Omayed test-area,  it i s  necessary t o  l a y  stress on 
t h e  o r i g i n  o f  sand d e p o s i t s ,  p a r t i c u l a r l y  t h o s e  due t o  wind a c t i o n ,  and on 
t h e i r  lime c o n t e n t ,  i n  t h e  upper ho r i zons .  Accordingly,  t h r e e  c a t e g o r i e s  of 
s o i l s  may be d i s t i n g u i s h e d  : e x c e s s i v e l y  c a l c a r e o u s  s o i l s  c o n t a i n i n g  more than 
6 0  % ca rbona te  ( S " )  ; very ca l ca reous  s o i l s ,  c o n t a i n i n g  from 2 0  t o  6 0  B carbo- 
n a t e s  ( S ' )  ; and ca l ca reous  s o i l s  w i t h  less t h a n  2 0  % ca rbona te s  b u t ,  c o n t a i n -  
i n g  a t  l ea s t  some ca l ca reous  elements ( >  2 t o  3 % )  ( S )  . 
The s o i l s  are  c l a s s i f i e d  as  it fol lows : 
- C( i Raw s1.ir1etlaC b o i l 3  
These are  formed o f  more o r  less  weathered rock a t  t h e  s u r f a c e  ; t h e  
d i f f e r e n t i a t i o n  o f  horizons i s  ve ry  l i m i t e d .  They are very poor i n  o r g a n i c  
mat te r .  In  El Omayed test-area,  they  are o f  non-cl imat ic  o r i g i n ,  b u t  t h e  a r i -  
d i t y  c o n d i t i o n s  o f  t h e i r  formation do n o t  f o s t e r  t h e i r  e v o l u t i o n .  They a re  
formed by t h e  fo l lowing  two p rocesses  : 
. Erosion : t h i s  p rocess  i s  t h e  main f a c t o r  caus ing  t h e  slowing 
down of t h e  e v o l u t i o n  i n  t h e  case o f  t h e  s o i l s  formed from t h e  c o n s o l i d a t e d  
c a l c a r e o u s  o o l i t i c  dunes. They are L i t h i c  T o r r i o r t h e n t s  ; they do no t  have 
p r a c t i c a l  a g r i c u l t u r a l  va lue .  
- - - -  
. Addit ion : from e o l i a n  and c o l l u v i a l  sand ,  c h i e f l y  a long t h e  - - - . - . . . -  
i n l a n d  r i d g e s .  The s o i l s  are moderately t h i c k  t o  deep,  and t h e  a d d i t i o n  
p rocess  i s  s t i l l ,  more o r  l ess ,  r e g u l a r l y  ac t ive .  They may be c o n s t i t u t e d  by 
e x c e s s i v e l y  ca l ca reous  medium, and c o a r s e  sand ( S " )  ; they are very d r y .  
Others  are c o n s t i t u t e d  by very c a l c a r e o u s  elements  ( b u i  less  c a l c a r e o u s  than  
t h e  p rev ious  ones and o f t e n  of f i n e r  t e x t u r e ) .  T h e i r  hydrologic  C h a r a c t e r i s t i c s  
are n o t  s o  bad. I n  t h i s  case as i n  t h e  o t h e r  one,  they are named "Typic 
Torripsamments" ; t hey  may be  u s e f u l  f o r  a g r i c u l t u r e .  
- b )  SRigh- t .Cg e v o l v e d  boils 
. Modal grey s u b - d e s e r t i c  s o i l s  : These a l r eady  e x h i b i t  some - - - - - - - _ _ _ _ _ _ _ _  
s l i g h t  d i f f e r e n t i a t i o n  of ho r i zons .  This  i s  mostly demonstrated through t h e i r  
p h y s i c a l  p r o p e r t i e s  ( p o r o s i t y  and i n d u r a t i o n  i n  p a r t i c u l a r )  and by t h e  re la-  
t i v e  d i s t r i b u t i o n  of s a l i n e  elements  through t h e i r  p r o f i l e .  The c o n t e n t  o f  
t h e s e  elements  i s  o f t e n  r e l a t i v e l y  h i g h e r  a t  t h e  s u r f a c e ,  sometimes cal(-iuin 
ca rbona te s  and gypsum which may accumulate i n  dep th  b u t  only i n  pseudo- 
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nlycelium, f r i a b l e  amas and nodule forms (POUGET, 1980) .  Sometimes i n  E l  Omayed 
area t h e r e  are some i n t e r g r a d e s  between t h e s e  s o i l s  and e i t h e r  less poor i n  
o r g a n i c  matter s ierozems o r  calcimagnesic  s o i l s .  
Most o f t e n  they  are  t h i c k  (1-1,5 m ) ,  b u t  may ove r l ay  more o r  less 
s a l i n e  c l a y  d e p o s i t s  from lagoon o r i g i n  ; t h i s  may be mostly observed i n  t h e  
n o r t h e r n  p a r t  of t h e  area between t h e  r i d g e s  of o l d  i n d u r a t e d  c o a s t a l  o o l i t i c  
c a l c a r e o u s  dunes. P a r t i c u l a r l y  t o  t h e  sou th ,  t h e  s o i l s  are sometimesassociated 
i n  pa t ches  wi th  some calcimagnesic  s o i l s .  This  occur s  mostly o v e r  t h e  sandy 
g l a c i s  which surrounds t h e  i n l a n d  p l a t e a u ,  t o  t h e  sou th  o f  t h e  test-area.  Here 
a l so  t h e  s o i l s  are Typic Torripsamments. They can be  f e r t i l e .  
. Grey s u b - d e s e r t i c  s o i l s  w i th  s l i g h t  s a l i n i t y .  These s o i l s  are  _ _ _ _ - - _ - - - - _ - _ _ - - - - - - - -  
analogous i n  t h e i r  c h a r a c t e r i s t i c s  w i th  t h e  p rev ious  ones ,  b u t  t h e i r  s a l t s  
and gypsum c o n t e n t  i s  h i g h e r ,  though n o t  e x c e s s i v e .  The s o l u b l e  s a l t s  accumu- 
l a t e d  a t  t h e  s u r f a c e ,  b u t  t h e i r  h igh  c o n t e n t  l i e s  i n  depth from where t h e y  
come. The gypsum accumulation,’  a t  a medium dep th ,  l e a d s  t o  t h e  formation of 
amas. They may be c o r r e l a t e d  w i t h  Calcic  g y p s i o r t h i d s .  
C )  xetr ic  c c ~ ~ b o ~ ~ a t c d  cu.ecit)lugncbic 5 0 &  - 
These evolved s o i l s  e x h i b i t  a type of e v o l u t i o n ,  which i s  s t r o n g l y  
dominated by high c o n t e n t  o f  calcium and magnesium. In  E l  Omayed area,  they  
are ca l ca reous  a t  t h e  s u r f a c e .  They con ta in  a s t r o n g  l i m e  accumulation i n  
dep th  i n  t h e  form of hard nodu les ,  i n c r u s t a t i o n  and even c s - l i che  o r  s l a b .  
They are n o t  so poor i n  o r g a n i c  matter t han  most of t h e  p rev ious  ones and 
t h e i r  s t r u c t u r e  i s  a l s o  s t a b l e .  
. S o i l s  w i t h  c a l c a r e o u s  s l a b .  These a re  t h i n  s o i l s ,  mostly 15  t o  _ _ _ _ - _ _ - - - - - - _  
30 c m  deep to  t h e  c a l c a r e o u s  c r u s t  o r  s l a b ,  and more o r  less s p l i t t i n g  a t  
t h e i r  base  (POUGET, 1380) .  T h e i r  e v o l u t i o n  s t a r t e d  i n  t h e  Ea r ly  Qua te rna ry ,  
b u t  i s  s t i l l  going on .  Through t h a t  t h i c k n e s s ,  t h e i r  o r g a n i c  mat ter  c o n t e n t  
may be up t o  0.8 - 1 %. They are r i c h  i n  l i m e  fragments from t h e  ca l ca reous  
c r u s t  o r  t h e  s l a b  and have some pa tches  wi th  high s a l i n i t y .  I n  t h e s e  pa t ches  
s o i l s  may give a s a t u r a t e d  p a s t e  e x t r a c t  w i th  an e l ec t r i c  c o n d u c t i v i t y  up t o  
5 0  d o s .  In  t h e s e  p l a c e s  t h e s e  so i l s  are t o  be c o r r e l a t e d  w i t h  s a l s o d i c  
s o i l s .  They spread ove r  t h e  hard ca l ca reous  sandstone of t h e  i n l a n d  p l a t e a u ,  
and are Typic p a l e o r t h i d s .  T h e i r  a g r i c u l t u r a l  v a l u e  i s  very l i m i t e d .  
. S o i l s  w i t h  c a l c a r e o u s  i n c r u s t a t i o n  (RUELLAN, 1 9 7 0 ) .  I n  E l  Omayed - - - - - - _ _ _ - - - - - - - _  
test-area t h e  ca l ca reous  accumulation i s  a l s o  very a n c i e n t i i t  may be from t h e  
Middle Quaternary. They e x h i b i t  a s p e c i a l  c h a r a c t e r i s t i c  t o  t h e  deepes t  h o r i -  
zons of t h e  s o i l  : l a r g e  ha rd  nodules  i n  a h i g h l y  c a l c a r e o u s  m a t r i x  wi thou t  
complete hardening of t h e  ho r i zon .  
Th i s  p r o c e s s e s  may appear  only a t  about 1 m dep th ,  o r  sometimes n e a r  
t h e  s u r f a c e  (20-50 c m ) .  Very o f t e n  they are s l i g h t l y  s a l i n e  a t  medium dep th ,  
b u t  i n  t h e i r  deepes t  ho r i zons  t h e y  may form a s a t u r a t e d  p a s t e  e x t r a c t  w i th  a 
c o n d u c t i v i t y  as h igh  as 15 mmhos. Therefore  they  may be c l a s s i f i e d  i n  a 
s l i g h t l y  s a l i n e  s o i l s  subgroup. 
- 3 1  - 
They mostly develop i n  t h e  “ i n t e r - r i d g e s ”  zone between t h e  d i s s e c t e d  
o l d  i n d u r a t e d  c o a s t a l  dunes and t h e  sandy g l a c i s  b o r d e r i n g  t h e  i n l a n d  p la teau  
s c a r p .  They a l s o  extend f u r t h e r  sou th .  
Both s o i l  t y p e s ,  be ing  s l i g h t l y  s a l f - a f f e c t e d  or n o t ,  are Typic cal-  
c i o r t h i d s .  T h e i r  f e r t i l i t y  l e v e l l i n m o s t  cases i s  medium ; b u t  sometimes i s  
low, depending on t h e  t h i c k n e s s  of ho r i zons  ove r  B and on s a l i n i t y .  ca 
- d )  S c c L S o d i c  h 0 i C 6  ( A U B E R T ,  1 9 7 5 )  
These s o i l s  have a h igh  c o n t e n t  of s o l u b l e  s a l t s  ( c o n d u c t i v i t y  i n  
s a t u r a t e d  p a s t e  e x t r a c t  more than 8 mmhos f o r  t h e  s u r f a c e ,  and more t h a n  1 6  
&os i n  d e p t h ) .  Some o f  them r e t a i n  a s t a b l e  s t r u c t u r e ,  while  o t h e r s  do n o t ,  
a t  l ea s t  i n  a g r e a t  p a r t  o f  t h e i r  p r o f i l e ,  where t h e i r  s t r u c t u r e  becomes 
d i f f u s e  through t h e  e f f e c t  of sodium. 
. - - - - - - - - - -  Sa l t a f  f e c t e d  (salin_e)-soi&s-with - _a _nor-$ezr_ad_ed - s J r ~ c ~ u p 2  
These a r e  d e r i v e d  from ca lca reous  s i l t y  s ands ,  ove r  s a l i n e  c l ay  sands r i c h  i n  
s h e l l  d e t r i t u s .  The l a s t  mater ia l  has  a lagoon o r i g i n .  The i r  s a l t  p r o f i l e  i s  
descendent  o r  i n t e r m e d i a t e .  They are very ca l ca reous  a t  t h e  sur face ,  and have 
a l i m e  accumulation a t  a medium depth.  Sometimes a l s o ,  t h e  same p rocess  p l a y s  
a r o l e  a t  t h e  s u r f a c e ,  b u t  only s l i g h t l y .  Even w i t h  an  u n s t a b l e  s t r u c t u r e  
when humid, they are  r e l a t i v e l y  w e l l  d r a i n e d .  They are  a l s o  Typic c a l c i o r t h i d s .  
They extend i n  t h e  no r the rn  dep res s ion  between t h e  two i n d u r a t e d  
c o a s t a l  dunes. Because o f  t h e i r  low p o s i t i o n ,  they would be very d i f f i c u l t  t o  
d r a i n  and t o  manage f o r  a g r i c u l t u r e .  
. Very s a l i n e  a l k a l i - s o i l s .  The s t r u c t u r e  o f  t h e s e  s o i l s  i s  degra- - - - - _ - - - _ - - - _  
ded from t h e  s u r f a c e  because of t h e i r  h i g h  c o n t e n t  of exchangeable sodium. 
They a l s o  are  very r i c h  i n  s o d i c  s o l u b l e  sa l t s  ( c h l o r i d e s  and s u l p h a t e s ) .  Here 
and t h e r e ,  mostly around nebkhas, t h e  s u r f a c e  i s  t ransformed i n t o  pseudosand ; 
somewhere else it i s  covered by a t h i n  c r u s t  o f  s a l t s  w i t h  a gypsum pseudo- 
mycelium. I n  o t h e r  p a r t s  of i t s  p r o f i l e ,  t h e  s o i l  i s  compact and massive,  
mostly less below 75 c m  deep where i t  becomes more and more clayey ; i t s  
s t r u c t u r e  becomes s t r i c t l y  d i f f u s e .  These s o i l s  are most ly  hydromorphic i n  
depth.  T h e i r  s a l t  p r o f i l e  i s  ascendant ,  and they are ve ry  ca l ca reous .  They are  
Typic s a l o r t h i d s .  
The s u r f a c e  where they  are  observed i s  n o t  ve ry  extended, e x c e p t  i n  
t h e  e longa ted  lowest  p a r t  of t h e  n o r t h e r n  dep res s ion  between t h e  i n d u r a t e d  
c o a s t a l  dunes.  P r a c t i c a l l y  t h e y  have no economic va lue ,  mostly because t h e i r  
d ra inage  would be  too  d i f f i c u l t  and t h e i r  d e s a l i n i s a t i o n  would need t o o  much 
water.  
3 . 1 . 3 . 3 .  Other  i n fo rma t ions  shown on s h e  gap. _ - - _ _ _ _ _ _ _ _  - 
By some a d d i t i o n n a 1  s i g n s ,  t h e  map (F ig .  8 )  shows t h e  fo l lowing  : 
. S p e c i a l  s o i l s  pa ren t -ma te r i a l s .  These are indura t ed  ca l ca reous  - _ _ _ _ _ _ _ _ _ _ _ _ _ - _  
o o l i t i c  s ands tone  of t h e  c o a s t a l  dunes,  and c l a y  sand w i t h  gypsum c r y s t a l s .  
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These c h a r a c t e r i s t i c s  are used i n  t h e  s o i l  c l a s s i f i c a t i o n  a t  t h e  fami ly  l e v e l .  
. - SoTe -acpEcks _of_ che- s_ur_fa-ce- m_oqph_ool_gy - , i n  t h e  form of super f  i- 
c i a 1  cover of wind blown sand ,  nebkhas,  and more o r  less s t a b i l i z e d  micro- 
dunes.  
. S o i l  t e x t u r e  : ì n  t h e  s o i l  c l a s s i f i c a t i o n  it i s  used a t  t h e  f a -  
mily l e v e l .  The map shows i n  p a r t i c u l a r  t h e  excess ive ly  ca l ca reous ,  very  c a l -  
ca reous ,  and moderately-weakly ca l ca reous  sandy s o i l s ,  and of s o i l s  of f i n e r  
t e x t u r e  mostly s i l t y  o r  seldom s i l t y  c l a y .  
- - - - - -- 
. S p e c i a l  pedo log ica l  c h a r a c t e r i s t i c s ,  which correspond t o  va r ious  _ _ _ _ _ _ _ _ _ _ - _ _ _ - - - -  
t ypes  of accumulation of s a l i n e  o r  ca lcareous  elements .  
3 . 1 . 4 .  Land use  and P l a n t  Cover ( n a t u r a l  and a r t i f i c i a l )  
The v e g e t a t i o n  of t h e  "western c o a s t a l  r eg ion"  of EGYPT has  been 
e x t e n s i v e l y  s t u d i e d  s i n c e  t h e  papers  of OLIVER i n  1 9 3 7  (ATTA 1953 ; TADROS 
1953 ; LONG 1955 ; TADROS and ATTA 1958 ; AYYAD 1973 : AYYAD and AMMAR 1 9 7 4  ; 
AYYAD 1 9 7 6  ; KASSAS 1 9 7 9  ...). 
From t h e  phytogeographic and f l o r i s t i c  p o i n t  of view t h i s  reg ion  i s  
r e f e r r e d  t o  a s  t h e  Marmarica r eg ion .  I t  i s  e s t ima ted  t h a t  (about  1 0 0 0  s p e c i e s )  
approximatively 5 0  % of t h e  Egyptian f l o r a  i s  found i n  t h i s  r eg ion .  It has  a 
long  h i s t o r y  of human p r e s s u r e  which has been so heavy i n  t h e  p a s t  t h a t  w i t h  
on ly  a f e w  excep t ions ,  a l l  spontaneous f l o r a  i s  r ep resen ted  by sma l l  shrubs  
and herbs .  Very few shrub s p e c i e s  which are e i t h e r  very rare o r  only found i n  
s i tes  wi th  extreme environmental  cond i t ions  (h igh  s a l i n i t y  and water logging)  
a r e  found i n  t h i s  r eg ion  (e .g .  Tamatrix s p . ) .  Some i n d i v i d u a l s  of  a f e w  s p e c i e s  
may grow up t o  more than  two meters i n  he igh t  (e .g .  some A t t r i p l e x  sp., some 
Lycium sp .  , Nittrutriu 
a l l  t h e  t a l l  p l a n t s .  
has  t o  be considered 
p r e s e n t  s t a t e  of t h e  
3 .1 .4 .1 .  
t r e t u h a ) .  The human a c t i v i t i e s  have g r a d u a l l y  e l imina ted  
When e s t a b l i s h i n g  a land  cover  map, human i n t e r f e r e n c e  
as an impor tan t  e c o l o g i c a l  f a c t o r ,  which i n f l u e n c e s  t h e  
v e g e t a t i o n  and c u l t i v a t i o n .  
- Land-cover. 
The land  cover  map provides  a combination of t h e  p r e s e n t  s t a t e  of 
p l a n t  cover  ( n a t u r a l  v e g e t a t i o n  and c u l t i v a t e d  p l a n t s )  and t h e  degree of a r t i -  
f i c i a l i z a t i o n  which r e p r e s e n t s  t h e  l e v e l  of t h e  human p r e s s u r e  upon l and  
r e sources .  The procedure and legend used i n  b u i l d i n g  up such a map have a l -  
ready been descr ibed  i n  d e t a i l s  f o r  t h i s  p a r t  of EGYPT (LONG, 1 9 7 9  ; LE FLOC'H 
1 9 7 9 ,  1981) .  A s h o r t  d e s c r i p t i o n  of t h i s  procedure w i l l  be  presented  h e r e .  It 
c o n s i s t s  o f  an o b j e c t i v e  and quick  d e s c r i p t i o n  of i sophen ic  areas (desc r ibed  
f o r  t h e i r  var ious  f e a t u r e s )  as they  are d e l i n e a t e d  on a e r i a l  photographs and 
t h e n  checked i n  t h e  f i e l d .  These f e a t u r e s  are mainly r e l a t e d  t o  : 
- t h e  p r e s e n t  s ta te  of vege ta t ion  ( e .g .  t y p e  of p l a n t  format ion ,  do- 
minant s p e c i e s )  , and 
- t h e  degree  of a r t i f i c i a l i z a t i o n .  
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- c(]   UP^ ¿gncc.tion und cading o d  duminun2 p l a n t s  f e u d i n g  . to  t h e  p h y b i c i -  
gnomy 0 6  v e g e t u i i o n .  
The coding i s  proposed i n  c a t e g o r i e s  c o n s i d e r i n g  t h e  h e i g h t  and t h e  
cover  of dominant growth forms of p l a n t s  : 
- l i gneous  : . t a l l  (he igh t  > 2 m)  = LH 
. low ( h e i g h t  .c 2 m) = LB 
- herbaceous : = H 
The p l a n t  format ions  c h a r a c t e r i s e d  by t h e  dominance of  one o r  t h e  
o t h e r  of t h e s e  p l a n t  forms are q u a l i f i e d  as pure  p l a n t  formations.  The ones  i n  
which codominance o f  d i f f e r e n t  p l a n t  forms p r e v a i l s  a r e  cons idered  a s  complex 
p l a n t  format ions .  Th i s  r u l e  i s  app l i ed  t o  n a t u r a l  v e g e t a t i o n  a s  w e l l  a s  t o  
c u l t i v a t e d  p l a n t  systems.  
- b 1 
The c r i t e r i o n  o f  "degree of  a r t i f i c i a l i z a t i o n " ,  expressed a s  a r e l a -  
DebignuLion and coding o 6 ,th& d e g h C C  0 6  Uht id iC iULiZa t iUn .  
t i v e  va lue  of t h e  human p r e s s u r e  on l a n d ,  may be cons ide red  a s  a very  impor- 
t a n t  e c o l o g i c a l  f a c t o r .  The degree of  human p r e s s u r e  i s  " n i l "  o r  "low" where 
r e sources  are n o t  impor tan t  ( e .g .  i n  a r e a s  o f  h igh  s a l i n i t y )  and i n  more fa-  
vourable  a r e a s  which are n o t  a c c e s s i b l e  because of long  d i s t a n c e  from human 
s e t t l e m e n t s .  On t h e  o t h e r  hand t h e  p r e s s u r e  can be "very high" c l o s e  t o  human 
s e t t l e m e n t s ,  a long  t h e  r o a d s ,  o r  near  t h e  wa te r ing  p o i n t s ,  and obvious ly  i n  
c u l t i v a t e d  l ands .  It i s  conce ivable  t h a t  i n  expres s ing  t h e  l e v e l  of human 
p res su re  due t o  h i s  a c t i v i t i e s ,  t h e  degree  of a r t i f i c i a l i z a t i o n  does n o t  
n e c e s s a r i l y  assess t h e  impact of  such a c t i v i t i e s ,  b u t  i s  r a t h e r  an expres s ion  
of  t h e  c r i t e r i a  combining human a c t i v i t i e s  a s  r e l a t e d  t o  t h e  f r a g i l i t y  o r  
v u l n e r a b i l i t y  of t h e  ecosystems (see s e c t i o n  3 . 3 ) .  
- c )  D e b i g n a t i o n  und coding  o d  dominunt  b p e c i . C n .  
Dominant s p e c i e s  are coded wi th  two l e t t e r s  symbolizing t h e i r  s c i en -  
t i f i c  names, a s  r e p o r t e d  i n  "Students  F l o r a  of EGYPT" by V. TACKHOLM ( 1 9 7 4 ) .  
The dominant s p e c i e s  a r e  t h o s e  which d e s i g n a t e  t h e  " p l a n t  format ions" ,  as des- 
c r i b e d  i n  s e c t i o n  u )  o f  t h i s  chap te r .  I f  one o r  two s p e c i e s  which s e e m  t o  be 
dominant are  wide ly  and uniformly d i s t r i b u t e d ,  it may be  adv i sab le  t o  code n o t  
only t h e  dominant and t h e  codominant s p e c i e s ,  b u t  a l s o  t h e  t h i r d  and f o u r t h  
ones which, i n  sonie c a s e s ,  e x h i b i t  t h e  h i g h e s t  e c o l o g i c a l  s i g n i f i c a n c e .  Some 
i s o l a t e d  i n d i v i d u a l s  whose presence i s  obvious ly  s i g n i f i c a n t  v i s u a l i s i n g  t h e  
p o t e n t i a l  Vegeta t ion  a r e  l o c a t e d  wi th  accuracy on map and r ep resen ted  wi th  
s p e c i f i c  symbols. 
- d )  T d ~ n A i & ¿ c u t i o n  und coding  0 6  ibaplzene unLtb on . the Rund c o v c ~ l  mccp. 
The combinat ion of codes f o r  p l a n t  format ions ,  f o r  t h e  degree  of 
a r t i f i c i a l i z a t i o n ,  and f o r  dominant s p e c i e s  p rov ides  a comprehensive desc r ip -  
t i o n  o f  t h e  isophene u n i t s  (F ig .  9 ) .  The b r i e f  legend a long  wi th  t h e  l and  
cover  map f a c i l i t a t e s  t h e  r ead ing  of  t h e  codes which d e s c r i b e  every u n i t  ; f o r  
example : 
I 
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:oded u n i t s  
as shown 
in f ig .3  
. - ~ -  
1 
2 
3 
4 
5 
6 
7a 
7b 
7c 
7d 
8 
9 
1 0  
11 
1 2  
1 3  
1 4  
15 
TOTAL 
h e c t a r e s  ) 
1 2  H I I 4  hv means : r a i n f e d  w i n t e r  b a r l e y  (hv) w i t h  t r a d i t i o n a l  cropping sys t em:  
low p l a n t  cover  (5-10 % )  and 10-25 c m  h e i g h t  o f  crop.  
2 2  LB IV5 FC means: o rcha rd  o f  f i g  trees (FC) w i t h  r e g u l a r  ploughings : p l a n t  
cover  : 10-25 % ; h e i g h t  o f  o rcha rd  : 1-2  m .  
L B l l Z L m  means: rangeland of low l igneous  p l a n t s  : p l a n t  cover  : 5-10 % : 
h e i g h t  o f  p1ant:O-25 c m  ; g r a z i n g  i s  l i g h t .  The main dominant 
s p e c i e s  i s  ~.¿niorziubttrum m o ~ o p ~ t u Q u m  (Lm) . 
LB2111/H11132Th , A a , a M  means : rangeland w i t h  low l igneous  and herbaceous 
p l a n t s .  The low l igneous  p l a n t  cove r  : 10-25 % ,  w i t h  0.5-1 ~r 
h e i g h t .  The herbaceous cover  : 5-10 % ,  w i t h  10-25 c m  h e i g h t .  
This  u n i t  i s  overgrazed ; many e d i b l e  p l a n t s  are e l i m i n a t e d .  
The dominant s p e c i e s  are : ThgmeLucu hitrnuku (Th) , A n u b u b i b  
u k i i c u l u t u  ( A a )  and AhphodeBiin rnichocukpuO ( a M )  . 
area 
( h e c t a r e s )  
17 
1 2 6  
2 7  
34 
62  
1 0 2  
6 0  
844 
2 1 9  
9 
2 7  
316 
98 
5 0 4  
927 
9 34 
2 7 6  
408 
4990 
- c )  O_Liuntid.¿cution a d  t h e  t q p c b  o d  Rurzd U O Q  i n  t h e  t e b t - u h e u .  
The u n i t s  l o c a t e d  and i d e n t i f i e d  i n  t h e  map p rov ide  a means o f  quan- 
t i f y i n g  r e l a t i v e  areas. The r e s u l t s  concerning t h e  d i f f e r e n t  t ypes  of l a n d  
use (Table 8 )  expressed i n  t h e  framework o f  t h e  physiographic  map (F ig .  3) 
show very w e l l  t h a t  human a c t i o n  i s  an impor t an t  e c o l o g i c a l  f a c t o r ,  and t h a t  
a more a c c u r a t e  a n a l y s i s  of t h e  degree o f  a r t i f i c i a l i z a t i o n  i s  needed f o r  i t s  
e v a l u a t i o n  (see s e c t i o n s 3 . 2 .  and 3 . 3 . ) .  Grazing i s  t h e  predominant l a n d  u s e  
t y p e ,  b u t  it i s  appa ren t  t h a t  some u n i t s  are completely under c u l t i v a t i o n  
( e .g .  physiographic  u n i t s  3 and 7 c ) ,  and t h a t  o rcha rds  and cropping areas 
are a l r eady  in t roduced  i n  t e n  d i f f e r e n t  u n i t s .  
Table 8. P r e s e n t  s t a t e  (1981) o f  land use i n  E l  Omayed tes t -area accord ing  t o  
t h e  physiographic  u n i t s .  
Rai  
area 
relands 
i of t h e  
Types of l a n d  use  
n i l  
92 
18.5 
6 2  
64 
60 
680 
9 
27 
77 
98 
389 
905 
874 
276 
408 
039.5 
u n i t  
73 
54.4 
6 2 . 7  
80.6 
1 0 0  
1 0 0  
1 0 0  
100  
1 0 0  
2 4 . 4  
77.2 
97.6 
93.6 
1 0 0  
100  
O r c l  
area 
(ha)  
n i l  
34 
14.5 
15.5 
27 
4 4  
2 1 9  
1 7 7  
88 
13  
2 9  
6 6 1  
i rd s  
i of  t h e  
u n i t  
2 7  
53.7 
4 4 . 1  
26.5 
5.2 
1 0 0  
56 
17.5 
1 . 4  
3.1 
n i l  
O 
12.5 
11 
1 2 0  
62 
2 7  
9 
31 
~ 
272.5 
ng area 
% of t h e  
u n i t  
46.3 
10.8 
1 4 . 2  
1 9 . 6  
5 . 3  
1 
3.3 
- 36 - 
An a n a l y s i s  of t h e  p r e s e n t  s t a t e  of degree  of a r t i f i c i a l i z a t i o n  i s  
presented  i n  t h e  Table 9 .  
Table  9 .  Analysis  of t h e  p r e s e n t  s ta te  of d i f f e r e n t  c r i t e r i a  of t h e  degree of  
a r t i f i c i a l i z a t i o n  i n  E l  Omayed test-area (1981) .  
~ ~~~~~~~ 
4 Raz-gelands (degrees  1 t o  3 inc luded)  4 0 7 2  h e c t a r e s ,  81.4 % o f  t h e  a r e a  
A s t e p p i c  vege ta t ion  i n  good balance (undergrazed and no t  grazed)  7 0 1  
h e c t a r e s  
A degree 1 : fo rb iden  a r e a  along seashore ,  high s a l i n i t y  vege ta t ion  : 
A degree 2 : s a l i n e  dep res s ion  : 648 h e c t a r e s  
53 h e c t a r e s  
A s t e p p i c  vege ta t ion  overgrazed : 3 3 7 1  h e c t a r e s  
. s t e p p i c  v e g e t a t i o n  wi th  c a p a b i l i t y  of r egene ra t ion  a f t e r  some months 
of p r o t e c t i o n  a g a i n s t  g raz ing  
A degree 3 l  : rangelands  4 k m  from t h e  seashore  t o  i n l a n d , t h e  most 
impor tan t  i n  t h e  a r e a  : 2218 h e c t a r e s  
. s t e p p i c  vege ta t ion  wi thou t  o r  wi th  very low c a p a b i l i t i e s  of n a t u r a l  
r egene ra t ion  
8 6 9  h e c t a r e s  2 A degree 33 : around r i g d e s  
a degree 34  : around Omayed s t a t i o n  2 4 1  h e c t a r e s  
A degree 3 : around s e d e n t a r i z a t i o n  a r e a s  4 3  h e c t a r e s  
3 
Vegetat ion in t roduced  by man (degrees  4l t o  5 ) 918 h e c t a r e s  : 18.4 % of -- t h e  a r e a  
: herbaceous v e g e t a t i o n  wi thou t  i r r i g a t i o n ,  c e r e a l  c rops  : 253 h e c t a r e s  
A degree 4 2  : narrow f i e l d s  a long t h e  f i r s t  rocky r i d g e  11 h e c t a r e s  
A degree 4 : almost  of b a r l e y  f i e l d s  i n  t h e  a r e a  2 4 2  h e c t a r e s  
1 
sometimes b a r e  s u r f a c e s  du r ing  dry  yea r  
9: orchards  trees p l a n t a t i o n s  i n  r a i n f e d  cond i t ion  : 6 6 5  h e c t a r e s  
2 1  h e c t a r e s  
6 2 0  h e c t a r e s  
i n t e r c a l a r y  crop 18  h e c t a r e s  
1 
A degree  5 2  : f i g s  wi th  l i t t l e  c a r e  A degree 5 3  : f i g s  most ly ,  some o l i v e s , r a r e  almonds 
A degree 5 : f i g s  p l a n t a t i o n  with b a r l e y  a s  
T h i s t a b l e  a l s o  aims a t  exp la in ing  our choice  of co lou r  f o r  t h i s  
- rangelands are i n  dark  p a l e  green and yellow : 
theme on t h e  land  cover map : 
. dark-green f o r  s t e p p i c  vege ta t ion  i n  good ba1ance ; i t  covers 1 4  % 
of t h e  a r e a  ; 
. pa leg reen  f o r  s t e p p i c  overgrazed v e g e t a t i o n  o u t  w i th  c a p a b i l i t y  
of r e g e n e r a t i o n  a f t e r  some per iod  of p r o t e c t i o n  : t h a t  i s  44.5 % 
of t h e  area ; 
. yel low f o r  s t e p p i c  vege ta t ion  wi thou t  c a p a b i l i t y  of n a t u r a l  rege-  
n e r a t i o n  ; s u r f a c e  : 2 3  % of t h e  area ; 
- v e g e t a t i o n  in t roduced  by man i s  i n  orange and r e d  co lou r s  : 
. cropping area i s  i n  orange (approximatively 5 % o f  t h e  a r e a )  i 
. orcha rds  i n  r a i n f e d  cond i t ions  a r e  i n  r e d ,  and cover  about 13 % 
of  t h e  area. 
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3 . 1 . 4 . 2 .  - P l a n t  ccologLcal-relat~onshiEs, 
The a n a l y s i s  o f  t h e  Mediterranean f l o r a  and t h e  c l a s s i f i c a t i o n  of t . l t r *  
phytogeographical  sub-d iv is ions  of North A f r i c a  by QUEZEL (1978) , indiCaLe 
t h a t  t h e  f l o r a  o f  t h e  wes tern  Mediterranean coas t a l  reg ion  of  Egypt l x l o n g s  
t o  t h e  "Steppic  Eastern-Af r i c a n  Domain" , of the"Eas t  Mediterranean subregion I'. 
'l'lie Mediterranean reg ion  i s  c l a s s i f i e d  as a p a r t  of t h e  "Nesogean subkingdom" 
o f  t h e  " H o l a r c t i c  kingdom". 
The f l o r a  of  t h e  wes tern  Mediterranean c o a s t a l  r eg ion  of  Egypt Fs 
a product  of  c l ima t i c  changes t h a t  occur red  du r ing  t h e  P le i s tocene  as well as  
a long  h i s t o r y  of land  use.  The d i s t r i b u t i o n  of p l a n t  communities i s  controll.ed 
by t h e  topographic  l o c a t i o n ,  t h e  o r i g i n  and n a t u r e  of p a r e n t  s o i l  mater ia l ,  
and t h e  l e v e l  of  t h e  human p r e s s u r e .  According t o  previous  s t u d i e s  (e.(:. 
TADROS 61 ATTA 1958) w e  may recognize  t h e  fo l lowing  communities i n  t h e  Unculti- 
va t ed  a r e a s  : 
. P [ ( L I 1  Ici ¿J i I I  C t ü  - A 5 p / t  0 d e  Ci t l [  111 III ¿ C' 'I  cl c Ct C).?Ct C' 
. T l i ~ / t l i c  ~ U C  ti1111 /i ¿ k 3 i i t a c )  
. A 5 p l i  cl d e  t' C( c te[ 111 111 ¿ c t ü c CL I I U C  . 
In  b a r l e y  f i e l d s ,  and more q e n e r a l l y  i n  a l l  c u l t i v a t e d  f i e l d s ,  w e  
may recognize a community o f  A c / {  ¿f 'rr~(-i tcit t i  ~ a i ~ t o p c i i c i c  t ~ r u r e o t i c i i ~ ~ l .  
Five  main t y p e s  of h a b i t a t  may be d i s t i n g u i s h e d  i n  t h e  western Medi- 
t e r r a n e a n  c o a s t a l  r e g i o n  of  Egypt,  each suppor t ing  s p e c i f i c  communities : 
c o a s t a l  c a l c a r e o u s  dunes , i n l a n d  r i d g e s  wi th  s k e l e t a l  shal low s o i l s ,  s a l i n e  
rr.arshy depres s ions  , non-sal ine depress ions  and i n l a n d  p l a t e a u .  
The c o a r s e  l o o s e  n a t u r e  of sand and t h e  extremely high carbonate  
c o n t e n t  a r e  t h e  major f e a t u r e s  of  t h e  h a b i t a t  o f  c o a s t a l  dunes.  I t  i s  charac-  
t e r i z e d  by marked physiographic  he t e rogene i ty  which l e a d s  t o  d i s t i n c t  l o c a l  
v a r i a t i o n s  i n  t h e  d i s t r i b u t i o n  o f  vege ta t ion  and p r e s e n t s  a v a r i a b l e  environ-  
n e n t  due t o  changing s t a b i l i t y  of  t h e  dunes. The vege ta t ion  i s  g e n e r a l l y  d i s -  
t i n g u i s h e d  i n t o  a community of A t t ~ n i o p t i . ¿ t u  a t e i i u t l ¿ a  and t u j j h ~ ~  t lb ( ¿ I  l > c [ ' i t ~ l ' ¿ í [ >  on 
young dunes,  and C t u c i a n e l L u  r r m t i t i t t i c i  and i l r r o i i i ~  u c i g ¿ r l r c ~ ¿ s  on old dunc .s  
("ADROS 1 9 5 6 ,  TADROS & ATTA 1958) .  A t  t h e  i n i t i a l  s t a g e  o f  format ion ,  tile 
dunes a r e  u n s t a b l e  and a r e  overwhelmigly dominated by a community of Ai i i i i i t * -  
12/11 ¿ P i c  c c . t c ~ n a t i c c .  I n  more advanced s t a g e s  o f  dune s t a b i l i z a t i o n ,  comniunities o'- 
EicphotLbiu p ~ t t i ~ t ! i a & ,  Purzchcr.t.ilLln ~ ~ i u k ¿ t i i i i u ~ t i ,  E [ q r t i i i b  i j cc t l c fus ,  C:iic. ¿ c i i i t , C l ' t i  i i i t ( ' i (  f i -  
itice, E ~ / i ¿ l 1 O p 6  5 p ¿ ~ u , . ¿ A b  ¿muA and Tliyrnc?l.nccc / I  ¿ f i l i i t a  become s u c c e s s i v e l y  iliore r ~ n d  
r,:ore common. (KAMAL 1982) .  
The i n l a n d  s i l i c e o u s  sands are dominated by communities of r ' cd i i  f L l g t q  
U l ' b i c f l r i J ,  Pl 'ur'ltugo hquuhhobct and u&g.¿r.ieu n i n k ~ t ¿ i ) i c t  ( M I G A I - I I D  c ' f  ¿ i r .  1 9 7 5 ) -  
The c l a s s i f i c a t i o n  of t h e  vege ta t ion  of i n l a n d  r i d g e s  and siiliilai- 
a r e a s  of  shal low s o i l s  a long  t h e  western Mediterranean c o a s t  of I W y v t  h L l s  
been d e a l t  wi th  b17 TADROS 8, A T T A  ( 1 3 5 C )  . Two a s s o c i n t j o i i s  J I < '  i - ~ ~ ~ x x * ~ i ~ : ~ ~ ~ c l  : 
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oiic codominated by Tlrrjtric P n ~ n  (1 ¿ ? s u t a  and Gqr t i~ iuccc~po5 deravtd~?um ( T k ! ~ m ~ V a ( ~ n ~ r i u n  
I I (  ? s ( i t ( i t l ]  , and t h e  o t h e r  by Pt'acitcigu a l b ( c a n h  and A 5 p h u d c X u h  m i c j i o r a Q p u h  
( t i s j . i h ( ~ d ~ i  c i t c  t u i r i  itiic ? o c n e p c t r ~ )  . However, l o c a l  v a r i a t i o n s  i n  t h e  n a t u r e  of s u r -  
f a c e ,  s o i l  t e x t u r e ,  and s l o p e  p o s i t i o n  and d e g r e e , e f f e c t u a t e  p a r a l l e l  va r i a -  
t i o n s  i n  v e g e t a t i o n  d i s t r i b u t i o n .  The most rocky s i t e s  wi th  t h e  lowestmoisture 
~ v a i l a b i l i t y  are dominated by communities of Tkyrnuh c u p i t a t u s  , G P o b u k ' n h  icc 
i c t i t b i c i c  and u i t c t r j e i s  g ( J ( ~ ~ ~ ~ ~ ~ ? c ( t a  (KAMAL 1 9 8 2 1 ,  whi le  s i tes  wi th  more o r  l e s e  
deep s o i l s  and h igh  moi s tu re  a v a i l a b i l i t y  are dominated by communities of 
A s j ~ h c ~ d ~ ~ C i i ~  I I I ¿ C + I O C ~ C P ! . I L ~ J ,  H o  ' i ~ i i i [ ? i i [  I r c r r i i ~  t c r r i o k i ,  P Y n ~ f c c g o  n t 6  ~ ( ~ u I I ~  and S U V L J ~ ~ ~  
i 'di i  ( g o  'i¿(. In  s i t e s  of i n t e r m e d i a t e  rock iness  and moi s tu re  a v a i l a b i l i t y  C c { t r i i i ( a  
L. ' I  j;(' s d (1 (7  ct I I  d 'I [i 111 , A I I i( h f[ s i s i( c t ¿ c L I  Pit t u  , li (1 Y ¿ it I I  t / I  c w i  vi P ¿ p p i ¿ , S c u z u 1.1 ( J  c CI C( P ( 1  x N 1.1- 
, { : ( i [ < (  and P ( t t i t < ( i i t / i t f S  t ( t 6 [ t t t t i s ( i 5  become more common (AYYAD 8, AMMAR 1 9 7 4 ,  YAMAL 
1 9 8 2 ) .  T h e  communities which dominate t h e  in l and  r i d g e s  extend t h e i r  occurcrlc' 
to t h e  p l a t e a u  of t h e  sou the rn  t a b l e l a n d ,  and two o t h e r  communities cloniinatatl 
by Hicirittind[c scclpit ' r  i c t  and A I L U ~ U J  i s  n ' r t ¿ c ~ i t ' a t i i  a r e  found on degraded s h a l l o w  
s k e l e t a l  s o i l s  ( M I G A H I D  c t  c t e .  1 9 7 5 ,  KAMAL 1 9 8 2 ) .  
The ha loph i lous  vege ta t ion  belongs t o  t h e  a l l i a n c e s  O f  f ' ( ' i [ i i  t r i t i  iIr i t a i l  
c - ? c ( s ~ ¿ { ~ ~ t ¿ d ~ ~  an  S i c C ¿ c v ~ r i ~ i ~ f i i  ~ t u t ¿ c t f s c ~ c  o f  t y p i c a l  s a l i n e  and marshy h a b i t a t s  
(TAIIROS 1 9 5 3 )  , SiiCsuC".¿vii t c t ' z a r i d ' z a c  of h a b i t a t s  w i t h  s o i l s  de r ived  Eronichal.ky 
rocks ,  and marls  r i c h  i n  gypsum and s o l u b l e  s a l t s  (ZOHARY 1 9 7 3 )  , a n d  Aiii(11[7: ( ( * I '  
cc 7 t ¿ c 1 1  I' ii t n ci i( 'i c i i i( t i u 111 , H c( til I I I C ~  tf et - A I I c( b ct s ¿ C I  I I ci t t ¿ c P CI t i t  cl 
of p r o g r e s s i v e l y  less s a l i n e  h a b i t a t s  (TADROS & ATTA 1 9 5 8 ) .  T h e s e  a l l i a n c e s  
i n c  lude communities dominated by S (c C ¿ c v c I I  ¿ CI 5 'LU t ¿ c o s CI , C C c' s s it c 'I c' t i c i( , A C 't c :) (' t a  1. 
[ i i t ~ ' i i i i i t s ,  - l ( i i i c [ t s  ? ¿ g ¿ d t i s ,  A ~ t l ~ ~ r o c ~ ~ c i i ~ i t t t ~  gt cucutri and Litiicl~iiict~i veli ¿ v ¿ d t , s  i n  s i t e s  
of high s a l i n i t y  and very shallow water t a b l e ,  Siiacdct i i ioI i l '¿cu,  Z ~ ~ ~ [ l ! . ~ ~ i ! / ~ ~ ' t i i j l  
ci i: b i i  111, L i t i i o  I I  i n  5 t t i c  III IHÜ I I  CI JJ c t n  e u 111, A c e LI 'rü JJ L I  5 e n g u p o i d  e s , S n P s 11 I' c~ f (1 t CI i( ii d t i( and 
F t : t i i k < i i ¿ u  ' re  vif  Cute[ i n  s i tes  w i t h  r e l a t i v e l y  deep w a t e r - t a b l e  b u t  high s a l i n i -  
t y ,  A t ' i i p C c x  heiC".itIius, Hciinncidct 5 c o p e i t i c t ,  and A i i n b a ~  i s  u t t i c c i t a t a  i n  s i t e s  with 
deep water t a b l e  and r e l a t i v e l y  low s a l i n i t y  (AYYAD 1 9 7 6 ) .  T h e  v e g e t a t i o n  of 
s a l i n e  dep res s ions  i s  c l a s s i f i e d  by AYYAD & EL-GHAREEB ( 1 9 8 2 )  i n  t h e  fol lowinq 
i n d i c a t o r  groups : 
A .  Groups of t y p i c a l  marshy h a b i t a t :  
and Th I /  i t i v  (' ii LI i ( 1  IL II i 7 5 ' 1  rit 
1 . sit e i c ü tr II ia 4 'z u. t  .i c ü 4 Ci  
2 .  Ctes5c1  c t re t ica  
3.  l\t¿JJf!CX hltPitTlLl5 
4 .  A t t h c ü c ~ e t n u r n  glLccucui?~ & H i i ~ ~ i c I ~ e a ~ t i w ~  s t ~ o b i C n c e u ~ ~ ~  
B.  Groups i n  a r e a s  where t h e  water t a b l e  i s  one meter deep and of i n t e r m e d i a t e  
l e v e l  of s a l i n i t y :  
1. A ?  t hu icncmum g l a u c u n n  
2 .  ZygophytRutn  a l b u m  
3 . L i  mü P l . i C 1  h ,t4um 
4 .  A e t u 4 o p u ~  Lagüpü.Zdcb 
5 .  Scce.6 ü R a  te. thcindaa 
l>Iü n o  p e tul! 11 ttl 
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C.  Groups i n  a r e a s  where t h e  water t a b l e  i s  deeper  than  one meter and of low 
s a l i n i t y  
1. Thyme.taea h i h h u t a  
2 .  Hummada 6 copak ia  
3. Anabudis  u h t i c u k t a  
4 .  A6 ph0 delun  I ? l i C h U  C U h p U b  
5 .  P lantago u t b i c a n n  
The v e g e t a t i o n  of non-sa l ine  dep res s ions  be longs  t o  t h e  PRunkugineto-  
Abphodetetum michocahpue a s s o c i a t i o n  (TADROS & ATTA 1958) .  Four cOmmUnitieS 
a r e  recognized : Anubanin a h t i c u & a t a  community on more o r  l e s s  sandy s o i l s  
w i th  low c o n t e n t s  of  Caco3, 2ggophyLtum album community where t h e  s o i l  con- 
t e n t  of Caco3 and s a l i n i t y  become r e l a t i v e l y  h i g h e r ,  PRantago aRbicanb commu- 
n i t y  where s a l i n i t y  becomes lower ,  and AnphodeRun michocahpuh - Thymeluea 
h ihAu ta  community on f i n e - t e x t u r e d  s o i l s  (AYYAD 1976) .  Non-saline dep res s ions  
a s  w e l l  a s  catchment a r e a s  o p p o s i t e  t o  wadis  provide  f avourab le  c o n d i t i o n s  
f o r  c u l t i v a t i o n  of b a r l e y ,  f i g s  and o l i v e s .  Farming o p e r a t i o n s  s t i m u l a t e  t h e  
growth of a cons ide rab le  number of s p e c i e s ,  mostly therophytes .  The weed f l o -  
r a  i s  f a i r l y  homogeneous and form a d e f i n i t e  a s s o c i a t i o h  : A c h i l e a t u m  A a r z t o -  
Lincce maheüOtiCum, wi th  two sub-as soc ia t ions  : (1) ChhybUMthemUm cohonahium 
( C h t l ~ ~ b c i i ~ t ~ 1 e a e t o 6 t i t i i )  and ( 2 )  Ahibahum u u ~ g a h e  ( A & L i 6 n h e t o ~ \ u n 1 )  (TADROS & ATTA 
1 9 5 8 ) .  
I n  t h e  h a b i t a t  of i n l a n d  p l a t e a u  t h e  fo l lowing  communities may be  
i d e n t i f i e d  (KAMAL 1 9 8 2 )  : 
1. Ahtemid ia  inovLonpehma and Hctmmadu ek!egUkIcl community i n  i n l a n d  less 
ca l ca reous  s i tes  ; 
2 .  Aklabah.id a h t i c u & u t a  and Hammctda hcoyJuhia community i n  s i tes  w i t h  
shal low degraded s o i l s  ; 
3 .  Succedct p h U i v L ü A U  and S a l s a l a  t t t k a n d h a  community i n  s i t e s  of more 
s a l i n e  s o i l s .  
- b )  Phy toeco logy  o h  E L  Oniuycd U Y C N  
The v e g e t a t i o n  of E l  Omayed was analyzed i n  5 6  s t a n d s  d i s t r i b u t e d  
a long  one t r a n s e c t  from s h o r e  in l and .  The number of p e r e n n i a l s  encountered 
i n  t h i s  t r a n s e c t  was 66  s p e c i e s ,  of which 15  were recorded  i n  a t  l e a s t  ha l f  
o f  t h e  56 s t a n d s .  Of t h e s e  s p e c i e s  Gymnocahpon decandhum, Abphodef!ttn m.¿cko- 
cuhpun , T h y m e ~ a e u  hihb  uta, PitUhUMthOh t u h t u o n  u n ,  and Pkantago a t b i c c t r i b  were 
t h e  most common ; nex t  t o  t h e s e  were ALLium hodeuni, Noaea mi~chuiia,tct, A i i c t b n ~  ( 5  
u h t i c u k a t a ,  L a u n a ~ x  n u d i c u u l i t ,  and Lycium euhopueum. Non o f  t h e s e  common 
s p e c i e s  can be cons idered  as a l ead ing  dominant,  b u t  some of themmaydominate 
o r  sha re  dominance i n  c e r t a i n  h a b i t a t s  of t h e  topographic  g r a d i e n t  of E l  
Omayed a rea .  For example, An phadelun m i C h 0 C U h p U d  and Alzababin c c h t i c u l u t c c  
dominate t h e  h a b i t a t  of non-sa l ine  dep res s ions .  Thynieleae h i h h u t u  and P e c t r r -  
Lago u lb i cann  dominate t h e  h a b i t a t  of rocky r i d g e s  and t r a n s i t i o n a l  a r e a  t o  
r i d g e s .  On t h e  o t h e r  hand, some s p e c i e s  dominate s p e c i f i c  t ypes  of h a b i t a t  
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( i . e .  e x h i b i t  narrow e c o l o g i c a l  ampl i tudes ) .  For example Ammaphilu Uhencchiu 
dominates on ly  t h e  h a b i t a t  o f  c o a s t a l  dunes. 
The groups and subgroups o f  s p e c i e s  i d e n t i f i e d  acco rd ing  t o  t h e  i n d i -  
c a t o r  s p e c i e s  a n a l y s i s  t echn ique  e x h i b i t  a clear r e l a t i o n s h i p  t o  h a b i t a t s  
and t r a n s i t i o n a l  areas : Gymnacuhpun decundhum, ThymeRcceu hihd u t u ,  Nvccecc mu- 
ckanu- tu and PLtuhunthan koh.tuobuA are i n d i c a t o r s  f o r  t h e  group of s t a n d s  o f  
a l l  o t h e r  h a b i t a t s .  
Ammo philcc cchenuhiu and Ononib uuginciRin are  i n d i c a t o r  s p e c i e s  o f  t h e  
c o a s t a l  dune h a b i t a t ,  UeiRa cnemum bthobiRuceum, L i twn iuh tkum munapetaLum and 
Ftlccrikeniu h&uol?.utu are i n d i c a t o r  s p e c i e s  €or a group of s t a n d s  c h a r a c t e r i z i n g  
t h e  h a b i t a t  o f  s a l i n e  dep res s ions  ; Ahterninicc munobpehmu i s  an i n d i c a t o r  
s p e c i e s  f o r  t h e  group of s t a n d s  c h a r a c t e r i z i n g  t h e  n o n s a l i n e  depressions;  and 
Uerrii¿ahiia heunii6.temon and Scahzanehu a l e x u n d h i n u  are i n d i c a t o r  s p e c i e s  f o r  t h e  
group of s t a n d s  c h a r a c t e r i z i n g  t h e  rocky r i d g e  h a b i t a t .  
The communities i n  t h e  main h a b i t a t s  t h a t  are recognized so f a r  may 
be arranged i n  a gene ra l  h i e r a r c h i c a l  system. The h i e r a r c h y  which appears  i n  
t h e  legend of t h e  phy toeco log ica l  map of El-Omayed (F ig .  1 0 )  i s  an adapted 
p a r t  of t h e  g e n e r a l  system cons t ruc t ed  f o r  t h e  whole r eg ion  by KAMAL ( 1 9 8 2 ) .  
This  map i s  a s p e c i f i c  v e r s i o n  of t h e  l and  cover map (see F ig .  9 ) .  
N o t e  : - I t  i s  c l e a r  t h a t  t h e  presence of Pluntugo d b i c c i a  a s  a dominant spec ies  f o r  s e v e r a l  
sub-associat ions of rangelands can be explained hy t h e  f a c t  t h a t  t he  trampling of 
animals remove t h e  upper l aye r  of t he  soil su r face  and t h i s  s t imu la t e s  t he  growth of 
psanlmophytic spec ies .  These spec ies  I and p a r t i c u l a r l y  P L U n t U p  db.icctn6 I a r e  also 
overgrazed,  so t h e i r  abundance o r  t h e i r  s c a r c i t y  can be used a s  an ind ica to r  of t h e  
l e v e l  of overgrazing.  
- 3 . 1 . 4 . 3 .  Vegetat ion dynamics. 
Autogenic v e g e t a t i o n a l  succession i s ,  a p a r t  from b u i l d i n g  phytogenic 
- - - - - - _ - _ -  
mounds and h i l l o c k s ,  o f  l i t t l e  s i g n i f i c a n c e  i n  d e s e r t s .  Allogenic  success ion  
i s  one of t h e  keys f o r  understanding d e s e r t  v e g e t a t i o n  : success ive  waves of 
p l a n t  growth occupy an area due t o  g radua l  and cumulative changes i n  h a b i t a t  
produced by p h y s i c a l  p rocesses  (KASSAS 1 9 7 1 ) .  P rog res s ive  succession i s  prima- 
r i l y  due t o  g radua l  accumulation of d e t r i t a l  mater ia l  and hence a n  i n c r e a s e  
t h i c k n e s s  o f  s u r f a c e  d e p o s i t s .  This  may be a t t r i b u t e d  t o  water t r a n s p o r t a t i o n  
( a l l u v i a l )  o r  wind t r a n s p o r t a t i o n  ( a e o l i a n ) .  A t h i n  l a y e r  of s u r f a c e  d e p o s i t s  
( s o i l s )  i s  amply moistened d u r i n g  t h e  r a i n y  season b u t  w i l l  even tua l ly  be  
d r i e d  throughout  t h e  long r a i n l e s s  season. This  i s  a h a b i t a t  s u i t a b l e  € o r  t h e  
growth o f  s h o r t - l i v e d  ephemerals t h a t  may complete t h e i r  l i f e  cyc le  w i t h i n  
4-6 weeks. A deep l a y e r  of s u r f a c e  d e p o s i t s  a l lows f o r  s t o r a g e  of some 
moi s tu re  i n  deeply s e a t e d  l a y e r s  reached by t h e  d e e p ’ r o o t s  of pe renn ia l s .  V e -  
g e t a t i o n a l  change concomitant w i t h  g radua l  b u i l d i n g  of s u r f a c e  d e p o s i t s  i s  
mainly change from chasmophytes (on rock s u r f a c e s ) ,  t o  ephemerals (on  t h i n  
s o i l ) ,  t o  s u c c u l e n t  p l a n t s  (on shallow s o i l ) ,  t o  d e s e r t  g r a s s l a n d ,  t o  c l imax 
scrubland.  
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I. RANGELANDS UNITS 
......................... 
1. Coastal dunes 
1.1.  Active"babyPdunes near the shore. Association with h o & &  mena&. and EupJiottbh p a 4 U  
1.2. Stabilized dunes and protected deep sand shadows. Sub-association with Ono& vagi#& of AE ....................... 
2. Rocky ridges and Inland plateau 
2.1. Calcareous crust 
4.1.1. With intermediate category of nature of surface and moisture availability. Association 
with Gymnocahpob decandaun and Aitabu¿& ahticu;eata ..................................................................... ___. 
......... E l  
<El 
2.2.1. Shallow sand. Association with A1mbd.d ahticlLeata and Hammadu ¿copa&. ......................................... El 
2.1.2. Least rocky sites with high moisture availability. Sub association with Phrdago dbicau of GA 
. .................................................... 2 . 1 . 3 .  Calcareous crust near the sea.Variant with ZygophyUwn atbwn of GP 
2.2. Calcareous crust with sandy deposits 
2.2.2. Heavy sand deposits. Sub-association with Ph&go d&c& of AF ... 1. ................................................. - 
3. Depression and Sandy plain 
3 . 1 .  Non-saline depression on sandy soils with low content of 'CaCog. Association with Anabad.L3 rvLticUeata 
and EclUo&on 6j1lLticobun ..................................................................................................... ...- ......... 
3 . 2 .  Very low salinity. Sub-association with Peantago athicaw of AA ........... . 
, ,' 1.1 
II. CULTIVATED FIELDS 
The group of species wich appear in such fields (cropping and planting) are here quite the same. They are 
majnly annual species correlated with sand and we cannot find great difference between the conditions saline or non- 
saline. Each unit on the map i s  described by two symbols : 
- first according to. €he specific association or sub-pssociation of cultivated fields 
,-second, in brackets, evoke the rangeland phyto-ecological association or sub-association cultivated 
here. This second symbol give also the color of tHe unit on the map. 
........................................................................................................................... 'E Associati on with dckieeea ~antoeina Sub-association with Chnpanthmun c o h o d u n  of os  ............................................................................ I: ............ C C  . 
III. DEGRDED UNITS 
Degraded units are here coded by the symbol ........................ :. .................................................................... :..- ............ 
The symbol. of the most suitable phyto-ecological association or sub-associatjon in acceptable 
rangelands conditions ic added between brackets according to the environmental situation. 
E .  AZ'UNAL UNITS IN SALINE OEb?ESSION 
Limonid.tnum monopetaeum and kphodeeud  micnocmpd ........................... : E l  
El 
1. Areas with water-table more than one meter deep and low level of salinity. Association with 
..................................................................... 
2. Areas with water-table one meter deep and intermediate level of salinity. Association.with 
Saedoh te,Vwndha and Suaeda 6huticoAa .............................................................................................................. 
3.  Areas with very sha1,low water table and high level of salinity. Association with AhtMlvrocnemun ' 
geaUcum and Hdocnmum &thob&ceun _.__.__.____.__.l _.__: ............................................................... : ................... 
C. PARTICULAR SYMBOL 
This symbol is used for the sandy beach ......... ! ................. : .............................................................................. 
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Ret rogres s ive  'changes a r e  i n i t i a t e d  as a consequence of d e s t r u c t i o n  
and removal of s u r f a c e  s o i l s  by agencies  of e ros ion .  
The assumption could be made t h a t  removal of human p res su re  on natu-  
r a l  and a r t i f i c i a l  e c o l o g i c a l  systems would l e a d  t o  e v o l u t i o n  of t h e  sponta-  
neous v e g e t a t i o n .  It would proceed from p r e s e n t  p l a n t  development c a p a b i l i t i e s ,  
s u b j e c t  t o  i n t e r a c t i o n s  among t h e  pioneer  and invader  s p e c i e s  a v a i l a b l e  i n  a 
given a r e a ,  towards a more advanced type.  W e  could then  v i s u a l i z e  t h e  phyto- 
dynamics, t h e  u n i t s  of which may be t h e  "sequence of vege ta t ion"  ( t h e  most 
p r e d i c t a b l e  v e g e t a t i o n  type ,  cons ider ing  p r e s e n t  t r e n d  ; b u t  n o t  t h e  "climax"). 
The cl imax community o r  communities i n  t h e  Mediterranean c o a s t a l  
reg ion  of Egypt cannot be d e f i n i t e l y  determined owing t o  t h e  s c a r c i t y  of 
n a t u r a l  t ree communities. However, t h e r e  are two shrub communities t h a t  
dominate t h i s  c o a s t a l  s t r i p  of  t h e  d e s e r t ,  namely, t h e  AthipRicekum hu.eimi 
on developed s a l t  marshy s o i l s  and t h e  ThgtneRueion hihbU;tue on o t h e r  d e s e r t  
grounds. Areas c u l t i v a t e d  wi th  ba r l ey  could have been i n h a b i t e d  by any of 
t h e s e  communities had it n o t  been f o r  t h e  farming ope ra t ions  p r a c t i c e d  t h e r e  
i n .  Other b i o t i c  f a c t o r s  a s  ex tens ive  graz ing  and c u t t i n g  of t h e  p l a n t s  have 
c e r t a i n l y  a profound i n f l u e n c e  upon t h e  d e n s i t y  of  t h e s e  communities and t h e i r  
normal composition and f u r t h e r  development. 
There are however c e r t a i n  patches of v e g e t a t i o n  t h a t  were found i n  
r e fuge  of hidden and r e l a t i v e l y  i s o l a t e d  and p r o t e c t e d  ends of v a l l e y s .  An 
example i s  t h e  community t h a t  i n h a b i t s  Wadi Hashem,about 45 km east  of Mersa 
Matruh and about  5 km south  of  t h e  s e a  coas t ,where  t h e  fo l lowing  p l a n t  l i s t  
2 was obta ined  from a sample area ( 1 0 0  m ) wi th  a degree  of cover of 8 0  % (LONG 
1 9 5 8 )  : 
Recorded s p e c i e s  ( N e w  synonym) 
C U p p U h i A  6 p i n o n  U ( C U p p U h i A  U Q g t { p t i . U C C L )  
Rkumnun a , tev ideJ  v a r  .Ribgcu 1 Rhutnnun R y c i o i d e n  wuh. L i b g c u )  
Vuhth  emiu cun di cu nb (Jab O J Z i U  C U I z d i C U J Z b  1 
A h t  e ~ i A  ia ehb CI- U R  b U 
Lgciun  euh0 pueum 
Abpuhugub UphgR~Uo 
P h t o n l i n  ~ R O C C O A U  
A t h i p R e x  hukimus 
A t  t h e  uppermost end of t h e  Wadi t h e r e  i s  a s i n g l e  t ree  of Cehatunicc 
b i ~ i q u u  which i s  claimed by t h e  l o c a l  i n h a b i t a n t s  t o  be wi ld .  
Another v a l l e y  c a l l e d  Wadi Zei touna,  about  1 km w e s t  of Wadi Hashem, 
s h e l t e r s  another  pa tch  of r i c h  vege ta t ion  from which t h e  fo l lowing  p l a n t  l i s t  
was obta ined  : 
Recorded s p e c i e s  
Rhumnus o&c?oiden  v a r .  Ribgcu 
PiXUhUMfh0.A . t O h t U O b  U6 
(New synonym) 
Rhumnun Rgc io ideb  var. l i b g c a )  
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LONG ( 1 9 5 5 )  b e l i e v e s  t l iat  t he  presence of t h e s e  s p e c i e s  t o g e t h e r  
w i t h  ( l ( ' c i i i  l i i i ' ~ t ~ / . w o c ~  and C e  'ici tuii i n  s i I' ¿ q i ( r i  i s  reminiscent  of degraded maquis 
o f  the ~ ' ( ~ ~ ¿ ( - ~ l ~ ' i ~ ~ ~ l i i i i [ I j i  t ype .  This  group of s p e c i e s  belongs i n  h i s  view t o  
thc t l o r i s t i c  domplex of open f o r e s t s  of ~ i i i i i p ~ t l ~ i ~  p i i v c M i c o C ( ,  P i s  t a c i n  r( tr((i1- 
i { d;i and P ( c 9 c i  L ~ I I ? ~ ~ J . ~ ~ ( ~ ] C (  v a r  L I ~ ' L J C I S . ~ C ' ~ .  We b e l i e v e  t h a t  t h i s  i s  q u i t e  reasonak~l(:  
u n S u r  t h e  l i g h t  of c l ima t i c  cond i t ions  p r e v a i l i n g  i n  t h i s  a r e a  b u t  Lha1  j t 
needs f u r t h e r  i n t e n s i v e  s t u d i e s  t o  confirm such assumption. 
17ronl t h e  foregoing accoun t ,  it becomes e v i d e n t  t h a t  t h i s  a r ea  o f f e r s  
Liigh v e g e t a t i o n a l  p o t e n t i a l i t i e s .  T h e  p r e s e n t  v e g e t a t i o n  i s  undoubtedly a 
~ e g r a d e d  one. The f a c t  t h a t  s o i l  development has a c t u a l l y  t a k e n  p l ace  i n  pro- 
cccted p l aces  wi th  r e l a t i v e l y  s t a b l e  c o n d i t i o n s  i s  a d e f i n i t e  proof of what 
Lai1  happen a l l  over t h e  area i f  c o n d i t i o n s  of s t a b i l i t y  a r e  secured.  LONG 
(1954) sugges t s  two types  o f  vege ta t ion  t h a t  can be promoted i n  v a s t  areas 
:I t he  r e g i o n .  
L .  gras s l and  by g i v i n g  t h e  chance t o  l o c a l p l a n t s  t o  a t t a i n  t h e i r  n a t u r a l  
abundance e i t h e r  through p rese rva t ion  of r e seed ing  o r  b o t h ,  and 
l. a f o r e s t - l i k e  type of v e g e t a t i o n  by c u l t i v a t i n g  o l i v e  and carob t r e e s  i n  
a r e a s  wi th  s u f f i c i e n t l y  deep s o i l ,  and p a r t i c u l a r l y  catchment a r e a s .  I t  i 9  
p r e d i c t e d  t h a t  through r e - a f f o r e s t a t i o n  t h i s  might become a country of 
high product ion of o l i v e s .  
However, more i n t e n s i v e  v e g e t a t i o n a l  and s o i l  s t u d i e s  supp l i ed  wi th  
proper  mapping should b e  ve ry  u s e f u l  achievements $or  t h e  proper e x p l o i t a t i o n  
G E  t h e  p o t e n t i a l i t i e s  of t h i s  area. 
I t  i s  d i f f i c u l t  t o  determine t h e  r a t e  of d e t e r i o r a t i o n  t h a t  occured 
i n  t h e  s tudy  a r e a .  More d i f f i c u l t  y e t  i s  t o  c a l c u l a t e  t h e  speed o f  t r a n s f o r -  
mation between two s u c c e s s i v e  s t e p s  o f  t h e  e v o l u t i o n  ( d e t e r i o r a t i o n  and rege- 
n e r a t i o n ) .  Such s t u d i e s  need long p e r i o d s  of measurement i n  d i f f e r e n t  ecosys- 
t e m s  and i n  d i f f e r e n t  s i t u a t i o n s  ; however t h r o u g h t h e  u s e  o f  aer ia l  photographs 
w e  c a n  have an i d e a  of t h e  r a t e  of e v o l u t i o n  according t o  t h e  land use (see 
s e c t i o n  3 . 2 )  . 
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N a m e  
of sub - t r ibe  
3 .1 .5 .  Human and socio-economic systems. 
. The concept  of human s e t t l e m e n t s  i s  bo th  s o c i a l  and phys ica l .  A 
human s e t t l e m e n t  may be  viewed as t h e  concen t r a t ion  of popu la t ion  and human 
a c t i v i t i e s  i n  t i m e  and space  and a s  having two components : human groups and 
t h e i r  h a b i t a t .  
Popula t ion  s i z e  
T r i b a l  o r i g i n  ( i n h a b i t a n t s )  
3.1.5.1.  T r i b a l  s t r u c t u r e  and popula t ion .  - - - - L - - - - - - - - - - - 
Abou Shina ina  
Shtour  
Ahmed 
Before d i s c u s s i n g  t h e  d i s t r i b u t i o n  and t h e  e v o l u t i o n  of human settle-. 
ments a t  E l  Omayed, w e  s h a l l  ana lyse  t h e  t r i b a l  s t r u c t u r e  and d i s t r i b u t i o n  i n  
space .  A s  e lsewhere i n  t h e  c o a s t a l  d e s e r t  of Egypt,  t h e  popu la t ion  a t  E l  
Omayed i s  organized  i n  t r i b e s .  Every t r i b e  i s  d i v i d e d  i n t o  s u b - t r i b e s .  Land 
i s  d iv ided  between t h e s e  groupings accord ing  t o  t r a d i t i o n ,  s i z e  of grouping  
and i t s  i n f l u e n c e ,  and t h e  c o n f l i c t  between t r i b e s  and s u b - t r i b e s .  I n  o t h e r  
words,  l and  i s  d i v i d e d  accord ing  t o  a complex combination of f a c t o r s  which 
de termines  what may be  c a l l e d  power r e l a t i o n s .  Every grouping o r  s u b - t r i b e  
c o n t r o l s  a c e r t a i n  area of l and  which may extend f o r  many squa re  k i lome te r s .  
Jumai a t 
Juma i a  t 
Awlad Kharouf 
One hundred y e a r s  ago, l and  a t  El Omayed w a s  d iv ided  between t h e  
s u b - t r i b e  Shtour  and t h e  s u b - t r i b e  Abou Shina ina .  A f t e r  t h a t  t h e  members of 
t h e  sub - t r ibe  Ahmed began t o  come t o  E l  Omayed i n  success ion ,  and buy land  
from t h e  s u b - t r i b e  Shtour .  Today, t h e  p r e v a i l i n g  s i t u a t i o n  from t h e  p o i n t  of 
view of land  d i s t r i b u t i o n  i s  a s  shown i n  F ig .  11. The t r i b a l  o r i g i n  and popu- 
l a t i o n  s i z e  of  t h e s e  t h r e e  s u b - t r i b e s  i n  E l  Omayed and v i c i n i t y  ( t o t a l  of 
13,900 h e c t a r e s )  are i n d i c a t e d  i n  Table 1 0 .  
Table  1 0 .  T r i b a l  s t r u c t u r e  a t  E l  Omayed t e s t - a r e a  and v i c i n i t y  
7 0 0  
4 0 0  
300  
The annual  ra te  of growth of t h e  popu la t ion  a t  Hammam (Min i s t ry  of 
r e c o n s t r u c t i o n  housing and rec lamat ion ,  1981) ,  i n  t h e  pe r iod  between t h e  two 
censuses done i n  1 9 6 0  and 1976, w a s  2 . 5 2  %. So, w i th  t h e  absence of d a t a  f o r  
E l  Omayed, w e  s h a l l  assume t h a t  it r e p r e s e n t s  t h e  same annual  ra te  of growth 
of i t s  popula t ion .  W e  may a d d t h a t  s i n c e  w e  have no d a t a  concerning t h e  
d i s t r i b u t i o n  of t h e  popu la t ion  accord ing  t o  s e x  and age ,  and s i n c e  t h e s e  d a t a  
about  Hammam are a v a i l a b l e ,  w e  s h a l l  cons ide r  t h e  d i s t r i b u t i o n  of E l  Omayed 
as s i m i l a r  t o  t h a t  of Hammam (Table 11). 
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'l'able 11. D i s t r i b u t i o n  of popula t ion  by c l a s s  of age i n  E l  Omayed and v i c i n i -  
t y  according t o  t h e  means of census of 1 9 7 6  (Cen t ra l  Agency of G e -  
n e r a l  Mobi l i s a t ion  and S t a t i s t i c s  1978) f o r  Hammam township. 
m I Age c l a s s  I Means f u r  Hammam 
< 1 2  yea r s  
1 2  t o  65  years 
> 65 y e a r s  
3 6 . 6  % 
61.7 % 
1 . 6  % 
Assessment f o r  
E l  Omayed and 
v i c i n i t y  (Nb of 
per  sons  ) 
According t o  t h i s  t a b l e  it appears  t h a t  t h e  popula t ion  a t t h e w o r k i n g  
age r e p r e s e n t s  t h e  major p a r t  ( 6 1 . 7  % )  of t h e  t o t a l  popula t ion .  
The s a m e  census of 1 9 7 6  g ives  f o r  t h e  popula t ion  of Hammam township 
t h e  percentages  of males and females of 53.4 % and 46.53 % r e s p e c t i v e l y .  
Applying t h e s e  percentages  t o  E l  Omayed w e  w i l l  have 7 4 9  males and 651 females. 
Drawing on t h e s e  d a t a ,  w e  sugges t  t h a t  t h e  s t r u c t u r e  of popula t ion  
a t  E l  Omayed may be c h a r a c t e r i s e d  by : 
- a r a p i d  ra te  of growth 
- youth r e p r e s e n t s  a l a r g e  p ropor t ion  of t h e  populat ion 
- numbers of males and females a r e  n e a r l y  equa l .  
T r a d i t i o n s  and gene ra l  consensus prevent  any sub- t r ibe  from hold ing  
land  of o t h e r s .  Among t h e  important  f e a t u r e s  of t h i s  system i s  t h e  f a c t  t h a t  
i n h a b i t a n t s  of t e r r i t o r i e s  know w e l l  t h e  l i m i t s  of t h e i r  own p r o p e r t i e s ,  
though they  seldom recorded i n  any form of r e g i s t r a t i o n .  Legal ly ,  t h e  t r i b a l  
possess ion  of land  i s  n o t  based on s t a t u a r y  law ; t h e  people a r e  no more than  
persons i n  a c t u a l  phys i ca l  occupancy of l and ,  which i n  r e a l i t y ,  belongs t a  
t h e  S t a t e .  It  i s  c l e a r  t h a t  l e g a l  ownership i s  d i f f e r e n t  from a c t u a l  p h y s i c a l  
occupancy. Legal ownership i s  based on t h e  power of l a w  and i s  p r o t e c t e d  by 
t h e  S t a t e  ; on t h e  o t h e r  hand, a c t u a l  p h y s i c a l  occupancy i s  j u s t  phys i ca l  
a u t h o r i t y  on l and ,  and i s  n o t  p r o t e c t e d  by l a w  o r  t h e  S t a t e .  Within each sub- 
t r i b e ,  l and  i s  d iv ided  among t h e  members according t o  c r i te r ia  which a r e  de- 
termined i n s i d e  t h e  s u b - t r i b e ,  and which a r e  based on power r e l a t i o n s .  I t  
means t h a t  no o u t s i d e r  can purchase l and  o r  u t i l i z e  it wi thout  t h e  consent  of 
t h e  person i n  a c t u a l  p h y s i c a l  occupancy, and t h e  owner himself i s  n o t  comple- 
t e l y  f r e e  t o  d i spose  h i s  sha re  of t r i b a l  p rope r ty  ; he has t o  g ive  p r i o r i t y  
t o  t h e  member of h i s  t r i b e  a t  a lower p r i c e .  H e r e  w e  f i n d  t h a t  t h e  t r a d i t i o n s  
and t h e  gene ra l  consensus have a more impor tan t  r o l e  than  t h e  State  l a w ,  and 
w e  can p o i n t  o u t  t h e  d i f f e r e n c e  between l e g a l  ownership and t h e  modes of 
appropr i a t ion .  
3.1.5,. 2 .  &i~t_ri&u_ti_on.o_f _hu_ma_n se_ttie_me_nts. 
Human s e t t l e m e n t s  r ep resen t  a dynamic r e l a t i o n s h i p  between man and 
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environment. The e x i s t e n c e  and t h e  evo lu t ion  of human s e t t l e m e n t s  can be d e a l t  
wi th  i n  r e l a t i o n  t o  s e v e r a l  e lements .  Two sets of such elements  may be d i s -  
t inguished  : 
EcoLogkcaR eletncntd such as climate, topographic  f e a t u r e s ,  s o i l s  
n a t u r e  . . e t c  . , 
Econon i i c  clementb concerning p rev ious ly  e s t a b l i s h e d  i n f r a s t r u c t u -  
res such as t h e  c o a s t a l  main road ,  ra i lway ... e tc  . a t  E l  Omayed. 
These p rev ious ly  i n s t a l l e d  i n f r a s t r u c t u r e s  o f t e n  provide poss ib i -  
l i t i e s  f o r  some economic a c t i v i t i e s  bes ides  a g r i c u l t u r e .  
CL) E c U e u g . i c U e  c?eemeJd  
These elements a r e  e i t h e r  c l i m a t i c ,  such a s  r a i n f a l l ,  run o f f  and 
wind, o r  physiographic ,  such as topographic  f e a t u r e s ,  s o i l  na tu re  ... e t c .  W e  
can d e t e c t  t h e  impact of e c o l o g i c a l  elements i n  t h e  fo l lowing  p o i n t s  : 
. In  l o c a t i n g  houses and t e n t s ,  nomads tend  t o  b u i l d  on rocky s i tes  
n o t  s u i t a b l e  f o r  a g r i c u l t u r e ,  and which do not  suppor t  a dense 
. cover  of herbs  and g ras ses .  
. Houses and t e n t s  a r e  cons t ruc t ed  on e l e v a t e d  s i t e s  t o  avoid t h e  
. hazard of runof f .  
. Dwellings a r e  spread  over t h e  si tes due t o  a v a i l a b i l i t y  of space .  
. In  des igning  houses,windows a r e  nade u s u a l l y  towards n o r t h ,  and 
doors  towards s o u t h ,  t o  provide p r o t e c t i o n  from p r e v a i l i n g  winds.  
b I t co r tomicd  eLcnientd - 
. zn6habthUCbUhC 
I n f r a s t r u c t u r e  i s  t h e  underlying c a p i t a l  of a s o c i e t y  embodied i n  
roads and o t h e r  t r a n s p o r t a t i o n  and communication systems,  as w e l l  a s  water  
supply,  e l e c t r i c  power and o t h e r  pub l i c  s e r v i c e s  which a r e  sometimes c a l l e d  
overhead c a p i t a l .  
Roads and transportation 
These form an e s s e n t i a l  element t h a t  determines t h e  d e n s i t y  of popu- 
_- - - 
l a t i o n .  Apart  from Alexandria-Matruh road ,  a l l  o t h e r  roads are unpaved, o r  
a r e  f o o t  pa ths .  F ig .  1 2  shows t h a t  t h e  concen t r a t ion  of popula t ion  i s  g r e a t e s t  
a t  t h e  c o a s t a l  road and j u s t  bes ide  t h e  ra i lway.  Means of t r a n s p o r t a t i o n  a r e  
t r a i n s ,  buses  and c a r s  which have increased  i n  number dur ing  t h e  l a s t  few 
yea r s .  I t  may be noted t h a t  t h e  d e n s i t y  of human s e t t l e m e n t s  decreases  from 
nor th  t o  sou th .  
Water s u p p l y  
Water i s  one of t h e  most important  f a c t o r s  a f f e c t i n g  popula t ion  den- 
s i t y .  There are 13 Roman c i s t e r n s  a t  E l  Omayed which i n  f avourab le  c o n d i t i o n s  
c o l l e c t  and s t o r e  r a i n f a l l .  During t h e  second world w a r ,  t h e  B r i t i s h  army 
cons t ruc ted  a w a t e r  s t a t i o n  and a water  p ipe  l i n e  which passes  a long t h e  ra i l -  
way. Another p ipe  l i n e  was cons t ruc t ed  a long  t h e  c o a s t a l  r o a d  6 yea r s  ago. 
Water i s  t r a n s p o r t e d  by c a r t s .  This  t r a n s p o r t a t i o n  i s  done mostly by women. 
There are some f a m i l i e s  which have c a r s  o r  t r a c t o r s  w i th  t anks  f o r  t r anspor -  
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t a t i o n  o f  water.  Consumption o f  water v a r i e s  s e a s o n a l l y  acco rd ing  t o  t h e  
s i z e  of family and i t s  herd.  
Means of communication 
There i s  one t e l ephone  a t  E l  Omayed s t a t i o n .  
Schools 
There i s  one primary school  nea r  t h e  c o a s t ,  and o t h e r  two classrooms 
as may be  seen  i n  t h e  F ig .  1 2 .  
. Ha b i t a 2  dLib2hi.b ution 
The g e n e r a l  d i s t r i b u t i o n  of t h e  h a b i t a t s  i s  shown i n  t h e  F ig .  1 2  f o r  
E i  Omayed test-area and v i c i n i t y  according t o  t h e  d i s t r i b u t i o n  of t h e  i n f r h -  
s t r u c t u r e .  W e  may a l s o  mention t h a t  4 4  houses belong t o  t h e  Abou Shinaina 
s u b - t r i b e ,  39 houses t o  t h e  Shtour  s u b - t r i b e  and 26 houses t o  Ahmed sub-tribe 
An a c c u r a t e  l o c a t i o n  of t h e  houses can be s e e n  on t h e  map. Another way of 
expres s ing  t h e s e  r e s u l t s  i s  p resen ted  i n  Tab le  1 2 ,  i n  which it i s  obvious 
t h a t  de d i s t r i b u t i o n  of h a b i t a t s  i s  in f luenced  by d i f f e r e n t  elements and 
according t o  r u l e s  s i m i l a r  t o  t h o s e  which govern t h e  d i s t r i b u t i o n  of t h e  
types  of land-use. 
Table 1 2 .  D i s t r i b u t i o n  of h a b i t a t s  i n  E l  Omayed t e s t  area i n  1 9 7 9  according 
t o  physiographic  u n i t s .  
Physiographie  
u n i t s  
1 
2 
3 
4 
5 
6 
7a 
7b 
7c 
7d 
8 
9 
1 0  
11 
1 2  
13 
1 4  
15 
Houses 
number 
O 
O 
O 
O 
O 
1 2  
O 
3 
1 
6 
8 
1 
6 
6 
6 
1 
O 
O 
2 d e n s i t y  /km 
= 1 2  
Ten t s  
number 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
1 
1 
O 
O 
O 
O 
O 
2 d e n s i t y  /km 
< 1  
= 1  
I t  appears t h a t  houses  are n o t  b u i l t  nea r  t h e  s e a s h o r e  probably due  
t o  t h e  e f f e c t  of wind, and a lso are n o t  b u i l t  i n l and .  Some physiographic  lo-  
c a t i o n s  seem t o  be  more f a v o r a b l e  such as rocky r i d g e s  and t h e  indura t ed  
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,F¡g.l2.Distribution of human settlements and infrastructure at E l  Omayed and vicinity 
Ha b i ta t  Water s u p ply- 
A House W Watering point along water pipe 
A Tent t Water tap along water pipe 
V Shop . Dug well (very sal ine) 
Y Cistern Roads and communications 
I railway station S School 
Education 
railway 
,-~ main road C Class 
_ _ _  wide and good track 
_ _ _ _ _ _  narrow track Other 
T Telephone d Gypsum factory -*-I i 
i i E l  Omayed test-area i !  
-.-.I 
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convexi ty  ( u n i t s  6 ,  1 0 ,  7d) where 4 0  % of  houses are l o c a t e d .  The sou the rn  
s l o p e  of t h e  f i r s t  rocky r i d g e  i s  a l s o  a f a v o u r a b l e l o c a t i o n  due t o  p r o t e c t i o n  
a g a i n s t  wind blowing from t h e  sea,  proximity o f  a l a r g e  road and t h e  presence 
of a school and t ree  p l a n t a t i o n s .  
. Pho  d u e k i v  e a c t i v i t i e b  
Man's e x i s t e n c e  i s  a s s o c i a t e d  wi th  t h e  p o s s i b i l i t i e s  o f  product ive 
a c t i v i t i e s ,  and acco rd ing ly  t h e  e x i s t e n c e  and e v o l u t i o n  of human s e t t l e m e n t s  
are f u n c t i o n s  of such a c t i v i t i e s .  Na tu ra l  r e s o u r c e s  are n o t  determined once 
and f o r e v e r ,  b u t  as f u n c t i o n  of man's knowledge about n a t u r e .  The l e v e l  of 
knowledge i s  r e f l e c t e d  i n  t h e  development o f  p roduc t ive  forces which enab le  
man t o  modify n a t u r e  f o r  s a t i s f y i n g  h i s  needs. P a s t o r a l i s m  h a s  been t h e  main 
a c t i v i t y  a t  El Omayed f o r  hundreds o f  y e a r s .  T h i s  i s  an occupa t ion  which i s  
based on t h e  movement of i n h a b i t a n t s  mainly f o r  seeking p a s t u r e s .  Local inha- 
b i t a n t s  t h e r e f o r e  used t o  l i v e  i n  t e n t s  t h a t  can  be e a s l y  moved. The t e n t  
used i n  w i n t e r  i s  made of wool and t h a t  used i n  summer i s  made of j u t e .  There 
w a s  a l s o  moving a g r i c u l t u r e  of b a r l e y .  Seeds w e r e  sown, i n  one place l e f t  t o  
grow, and a t  t h e  end o f  t h e  season ,  i n h a b i t a n t s  come back t o  h a r v e s t  i t .  
Besides t h e r e  w a s  l i t t l e  c u l t i v a t i o n  of f i g  on sand dunes.  I n  t h e  t r a n s e c t  of 
E l  Omayed ( 5 0  km ) t h e r e  w e r e  on ly  4 houses and 55 t e n t s  i n  1954 with a dens i -  2 - 
t y  of < 0 . 1  pe r  kmL. 
The government p o l i c y  t o  s e d e n t a r i z e  nomads involved t h e  provis ion 
of feed and food supplements as w e l l  as t r a n s p l a n t s  and c u t t i n g s  f o r  c u l t i v a -  
t i o n  of f r u i t  t rees.  The government a l s o  o f f e r e d  a s s i s t a n c e  f o r  b u i l d i n g  
houses and covered c o s t s  of c l e a n i n g  Roman c i s t e r n s .  
The expansion o f  f i g  c u l t i v a t i o n ,  and a g r i c u l t u r e ,  t h e n  played an 
important  r o l e  as on economic a c t i v i t y .  W e  can d e t e c t  a p a r a l l e l  r e l a t i o n s h i ?  
between t h e  expansion of f i g  c u l t i v a t i o n  and t h e  s e d e n t a r i z a t i o n  of t h e  l o c a l  
populat ion.  Also t h e  i n c r e a s i n g  of human s e t t l e m e n t s  w a s  accompanied by t h e  
launching of many p r o j e c t s  such as  : c o n s t r u c t i o n  of t o u r i s t i c  v i l l a g e s ,  
q u a r r i e s  of gypsum f a c t o r y ,  and t h e  widening of Alex-Matruh road.  These pro- 
j ec t s  c r e a t e d  job  o p p o r t u n i t i e s  f o r  E l  Omayed i n h a b i t a n t s .  Trade evolveda new 
economic a c t i v i t y  due t o  p roduc t ion  i n c r e a s e  and exchange, t h e  i n c r e a s e  of 
t r a f f i c  on t h e  main r o a d , t h e  presence of o u t s i d e r s  who work f o r  p r o j e c t s ,  an6 
t h e  i n c r e a s e  of income. 
Local i n h a b i t a n t s  s t a r t e d  t o  s e t t l e  down t o p r a c t i c e  t h e s e  permanent 
a c t i v i t i e s .  A s  a r e s u l t  of s e d e n t a r i z a t i o n ,  houses w e r e  c o n s t r u c t e d .  I ts  
number became 50  houses i n  1 9 7 9  i n  E l  Omayed t r a n s e c t ,  and g radua l ly  r ep laced  
t e n t s  (Table 13 )  . Tents  are s t i l l  cons t ruc t ed  i n  some seasons  i n  response t o  
e c o l o g i c a l  c o n s i d e r a t i o n s  such as summer h e a t ,  o r  i n  response t o  s o c i a l  needs 
such as marriage f e s t i v i t i e s .  
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l 'able  13. Evolu t ion  of t h e  number of houses and t e n t s  i n  E l  Omayed t e s t - a r e a  
( 5 0 0 0  h e c t a r e s )  from 1954 t o  1979.  
Year 
1954 
1 9 6 2  
1 9 7 9  
Houses Tents  
2 Number d e n s i t y  /km Number d e n s i t y  /km 
4 '  < 0 . 1  55 1 
1 2  < 1  30 < 1  
50 1 2 O .  0 4  
3.1.5.  3_1. _Systems _of-pzo<u_ctio-n. 
W e  mean by a system of product ion  a l l  means involved i n  product ion  
( e .g .  l a n d ,  vege ta t ion ,  s o i l ,  wa te r ,  t e n u r e ,  t o o l s ,  a v a i l a b l e  goods a n d l a b o u r  
f o r c e )  t aken  toge the r .  These f a c t o r s  permi t  bo th  product ion  and reproduct ion  
and enable  man t o  achieve  t o  one o r  more d i f f e r e n t  o b j e c t i v e s .  Table 1 4  shows 
t h e  land  t e n u r e  s t r u c t u r e  f o r  25  households surveyed i n  E l  Omayed and v i c i -  
n i t y .  
u t i l i s e d  a r e a  
( U . A )  
125 
1 7 3  
2 7 0  
1780 
Table 1 4 .  Land t enure  f o r  25 households a t  E l  Omayed and v i c i n i t y  i n  1982. 
average  
U.A 
2 1  
2 5  
54 
2 2 2  
C las s  Nb. of  owners t o t a l  a r e a  average I ( T - A )  I T . A .  
c: 50  feddans 
50-100 feddans 
1 0 0 - 2 0 0  feddans 
More than  2 0 0  
feddans 
~~ 
236 
531 
860 
2965 
39 
76 
1 7 2  
~ 370 
The area under e x p l o i t a t i o n  i n  each ca tegory  varies i n  f u n c t i o n  of 
s o i l  n a t u r e  ( i t s  physiographic  c o n d i t i o n s ) ,  and t h e  f i n a n c i a l  p o s s i b i l i t i e s  
of every household.  
The system of product ion a t  E l  Omayed may be  viewed a s  c o n s i s t i n g  of 
c e r t a i n  sub-systems each including sub-sub-systems.Asmentioned be fo re  t h e  major 
p a r t  of E l  Omayed a r e a  i s  rangelands (78,4 % of t h e  t o t a l  a r e a )  which seems 
t o  be t h e  most c l o s e l y  l i n k e d  a c t i v i t y  wi th  t h e  way of l i f e  of t h e  l o c a l  t r i b e s .  
- a )  Sub-ngs tem 0 6  anLmaL ~ R O ~ U C - ~ ~ O M .  
The camel product ion has r a d i c a l l y  decreased  i n  c o n t r a s t  t o  t h e  
sheep and goa t  product ion  which has  inc reased  f o r  E l  Omayed and v i c i n i t y  
from 10,000:head.s i n  1 9 7 3  t o  17,845 heads i n  1 9 7 8 ( S t a t i s t i c s  of Depart .  of 
Agriculture-Hammam 1978) due t o  t h e  increase i n  market demand by Arab coun- 
t r ies  and t o  t h e  r educ t ion  of t r a n s p o r t  by animal.  
Herd s i z e  depends on t h e  amount and t h e  d i s t r i b u t i o n  of annual  r a i n -  
f a l l  i n  t i m e  and space.  Lambing and k idding  u s u a l l y  t a k e  p l ace  between 
August and October a f t e r  a five-months g e s t a t i o n  pe r iod .  The youngs remain 
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w i t h  t h e i r  mothers f o r  f o u r  of f i v e  months b e f o r e  weaning, a t  which p o i n t  t h e  
males are s o l d  a t  Hammam, and t h e  females are k e p t  i n  o r d e r  t o  increase t h e  
b reed ing  s tock .  Under op t ima l  c o n d i t i o n s ,  sheep and g o a t s  could reproduce 
t w i c e  yea r ly .  However, under l o c a l  cond i t ions  o f  scarce p a s t u r e s ,  fodder  and 
r e c e n t  y e a r s  of d rough t ,  t h e  f i e l d  s tudy  showed t h a t  on ly  1 4  % of  t h e  g o a t s  
and 2 7  % of t h e  sheep d i d  reproduce twice a y e a r  ( 1 9 8 1 ) .  The r a t i o  of sheep 
t o  g o a t s  i s  3:l i n  E l  Omayed and obse rva t ion  of 25 herds  i n d i c a t e s  t h a t  they 
are u s u a l l y  mixed, i n c l u d i n g  bo th  sheep and g o a t s  i n  t h e  s a m e  p ropor t ion  as 
t h e  o v e r a l l  popu la t ion .  The r a t i o  o f  males t o  females i s  about  1:40 f o r  both 
sheep and goats .  Once females exceed t h e  age of r ep roduc t ion ,  t hey  are s o l d  
and t h i s  gene ra l ly  occur s  a f t e r  s i x  y e a r s .  I f  a female f a i l s  t o  reproduce o r  
t h e  owner i s  f i n a n c i a l l y  s t r e s s e d ,  younger females may be s o l d .  
During t h e  p e r i o d  from January t o  Apri1,herds  are g r a z i n g  n a t u r a l  
p a s t u r e  ( g r a s s e s ,  he rbs  and sh rubs )  mainly i n  t h e  area l o c a t e d  i n l a n d  of 
Khashm E l  Eish.  During t h i s  p e r i o d  and even throughout  t h e  whole y e a r ,  t h e  
main problem f o r  herdmen i s  t o  p rov ide  water f o r  t h e  g r a z i n g  animals .  Most 
c i s t e r n s ,  t h e  only wa te r ing  p o i n t s  behind Khashm E l  E i s h ,  are unusable as r ea l  
sou rces  of d r i n k i n g  water .  Even f o r  t h e  i n h a b i t a n t s ,  t h e  w a t e r  p o i n t s  are 
on ly  along t h e  water l i n e s  (nea r  E l  Omayed s t a t i o n  and nea r  t h e  c o a s t a l  main 
r o a d ) .  
A f t e r  t h i s  p e r i o d  h e r d s ,  c h i e f l y  o l d e r  animals  (two y e a r s  o l d  o r  
more) a r e  u s u a l l y  t aken  t o  Beheira  and T a h r i r  r e g i o n  i n  t h e  N i l e  d e l t a  t o  
g raze  bersim and s t u b b l e  a f t e r  ha rves t ing .  S u i t a b l e  s t u b b l e  comes from t h e  
followinc; crops : co ton ,  wheat,  water melon and c o r n .  The c o s t s  i n  1 9 8 1  a r e  
' e s t i m a t e d  a t  1 5 0  piasters/head/month.  An a l t e r n a t i v e  t o  g r a z i n g  on s t u b b l e  
r e s i d u e s  i n  t h e  f i e l d s  i s  p rov id ing  vege tab le  r e s i d u e  which i s  a was tep roduc t  
from t h e  onion and g a r l i c  p rocess ing  p l a n t  nea r  Alexandria .  Animals graze 
t h e r e  a t  l ea s t  from June t o  October and sometimes more. 
Barley used t o  be a major source of animal feed d u r i n g  summer months, 
b u t  i n  t h e  l a s t  few y e a r s  t h e  b a r l e y  crops have f a i l e d  due t o  drought .  In  t h e  
e a r l y  1 9 6 0 ' ~ ~  t h e  government s t a r t e d  t o  provide nomads wi th  s u b s i d i s e d  feed 
t o  reduce t h e  p r e s s u r e  on r ange lands ,  and t o  s e d e n t a r i z e  t h e  popu la t ion .  The 
q u a n t i t y  of f e e d  provided a t '  t h e  beginning of t h e  program w a s  2 0  kg/head/month. 
It decreased g r a d u a l l y ,  and now t h e  amount provided i s  3 kg/head/month a t  t h e  
c o s t  o f  0 . 0 4  Egyptian Pounds (E.P.)/kg. I n  a d d i t i o n  t o  t h e  s u b s i d i s e d  feed 
t h e r e  i s  unsubsidised fodder  a v a i l a b l e  a t  t h e  c o s t  o f  0 . 1 0  E.P./kg. Animals 
ea t  fodder  i n  summer and f a l l ,  and even i n  w i n t e r  i n  dry y e a r s .  
Herdsmen are p a i d  35 Egyptian Pounds Fe r  month and are f e d  by t h e  
owner of t h e  animals .  The income o f  t h i s  t y p e  of p roduc t ion  system i s  achieved 
by sa le  o r  auto-consumption o f  m e a t ,  milk and wool. Most of t h e  male o f f -  
s p r i n g  i s  s o l d  a t  t h e  age of f i v e  months a f t e r  weaning. A t  t h i s  age ,  Lambs 
are  s o l d  f o r  5 0  E.P.,  and g o a t s  are  s o l d  f o r  about  2 0  E . P .  Kost o f  t h e  fema- 
l e s  are kept  f o r  breeding as l o n a  as they  are a b l e  t o  reproduce. 
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Sheep and qoats are milked twice a day. Goats yield about 1 kg of 
milk per day in the five months after delivery, whereas sheep yield onlyabout 
0.5 kg per day and only during the first month after delivery. Milk is used 
completely by the household (auto-consumption) . Neither milk nor its products 
(cheese, butter) are sold in the market. 
Only sheep give wool. Every head produces 2-3 krj of wool/year. Shea- 
ring is done by specialists from other regions during March and Anril. Some 
of the wool is used by the household. Women make carpets from sheep’s wool. 
Surplus wool is sold unprocessed at the market for 0.45 E.P./kg. 
Production and supply of sheep and qoats are a function of price 
level (in addition to rainfall and fodder) , other things being equal. Price 
increase results from the demand increase from the inside as well as the out- 
side. The price of a lamb aged 5 months increased from 5 E . P .  in 1967 to 50 
E.P. in 1981. The behaviour of farmers in such situation is to introduce the 
changes in the other sub-systems (i.e. mainly of plant production). 
- b )  S u b - b y s t e m  0 6  culetivu.ted p.Lunet phoduci io1’1 .  
Agriculture at Omayed is very ancient, but it was less important in 
the past than pastoralism. A great chanSe has taken place during the past two 
decades. To study this sub-system, we shall examine its sub-sub-systems. 
Crops 
Barley is the dominant crop due to its short life cycle which makes 
possible its cultivation during the period between December and Anril when the 
water balance is more favourable even in sandy soil and in saline depressions 
(before the rising of water by capillary movement). 
Land under barley cultivation is exploited either directly by its 
owner, on indirectly under sharecroppin9 when the land owner gets only 
one quarter of production and the sharecropper gets three quarters and pro- 
vides the labour and other costs. 
Barley is used to make bread (final consumption) as well as to feed 
animals (productive consumption). The rest is for the market. In the early 
1 9 6 0 ’ ~ ~  the government provided nomads with subsidised fodder for animals, 
and wheat flour at a low price. Bi7 time, wheat flour renlaced barley for hurran 
consumption. This substitution is economically rational qiven the present 
price structure. The price of barley has gradually increased, it is now sold 
for 0.10-0 .12  E.P. per kg, apart from the costs of milling. Meanwhile, wheat 
flour which is heavily subsidised, is sold for 0.07 E.P. per kg. Fodder also 
replaced barley in animal feeding, since it is a lso  subsidised and therefore 
cheaper. In addition to these economic reasons, the zone has recently suffered 
from drought, so there was no return on the investment in barley cultivation. 
Besides, the yield of barley became less paying relative to yield of other 
crops such as fig which can tolerate periods of drought. 
In addition to barley, other crops are also cultivated such as water 
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Year 1977 1978 1 9 7 9  1980 1981 
Nb. of f i q  trees 30500 42250 58400 67400 73000 
melon and seed melon, b u t  t h e y  are r e l a t i v e l y  rare. 
1982 
9 9 0 0 0  
Tree k l a n t a t i o n  
Fig p l a n t a t i o n  i s  an  a n c i e n t  p r a c t i c e  on t h e  c o a s t a l  sand dunes,  
w h e r e  t h e  water t a b l e  i s  about  2 meters from t h e  s u r f a c e ,  and more g e n e r a l l y  
is  c u l t i v a t e d  between t h e  f i r s t  rocky r i d q e  and t h e  sho re .  The d i s t a n c e  
between t r u n k s  is5-8 meters and t h e  p l a n t a t i o n  i s  of a s p e c i f i c  v a r i e t y  
" S u l t a n i "  of low t rees .  Under t h e  c o n d i t i o n s  of c o a s t a l  dunes,  t h e s e  trees are 
p r o t e c t e d  a g a i n s t  dainaqing winds blowing from t h e  sea by wind b r e a k s ,  l i k e  f o r  
i n s t a n c e  r a w s  of dead s h o o t s  of Ammirph.¿.Eu U t r e ! 4 U h i U .  I n  o t h e r  s i t u a t i o n s ,  f i g s  
are g e n e r a l l y  c u l t i v a t e d  i n  areas which r e c e i v e  runof f  water wi th  greater d i s -  
t a n c e s  between t rees  ( 8 - 1 4  meters) due t o  t h e  s c a r c i t y  of water r e s o u r c e s  
(deeper  water t a b l e )  . 
Decreasing t h e  d e n s i t y  of p l a n t a t i o n  pe rmi t s  i t s  e x t e n s i o n  in l and  
till t h e  no r the rn  s l o p e  of Khashm E l  E i sh  where s m a l l  dykes of sand are cons- 
t r u c t e d  t o  c o l l e c t  runof f  water f o r  t rees .  When r a i n f a l l  i s  s c a r c e ,  t r a c t o r s  
and t anks  a r e  used t o  i r r i g a t e  s m a l l  t rees i n  summer. 
There are  two p a t t e r n s  of e x p l o i t a t i o n  : 
- d i r e c t  e x p l o i t a t i o n  by t h e  l and  owner 
- sharecropping : t h e  land owner q i v e s  h i s  l and  t o  ano the r  person to 
c u l t i v a t e  it. The l a t e r  pays a l l  t h e  c o s t s  of c u l t i v a t i o n .  When 
p l a n t s  are mature,  
t o  t h e  l and  owner, 
h imse l f .  
Tree p l a n t a t i o n  has  a 
some economic r easons  : 
- specu la t ion  i n  t h e  
a f t e r  f i v e  years ,  he g i v e s  one h a l f  of t r e e s  
and keeps t h e  o t h e r  h a l f  and t h e  l and  f o r  
ve ry  r e c e n t ,  b u t  very f a s t ,  e v o l u t i o n  based on 
s a l e  of c o a s t a l  land h a s  provided t h e  c a p i t a l  
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Other t rees  are a l s o  p r e s e n t  : n a t u r a l  as palm-trees o r  i n t roduced  
a s  o l i v e  trees.  They are n o t  numerous probably due t o  d i f f e r e n t  e c o l o s i c a l r e a -  
sons .  The palm t r ee  i s  w e l l  adapted t o  s a l i n i t y  and need high l e v e l  of s o i l  
mo i s tu re .  Such c o n d i t i o n s  are found i n  t h e  s tudy  area on ly  nea r  the '  s h o r e  
where t h e  atmospheric  humidity does n o t  permit  product ion of r e a l l y  t a s t e f u l l y  
d a t e s .  The o l i v e  t ree  which may grow t a l l  i s  s e n s i t i v e  t o  t h e  wind. Thus t h e  
n e a r e s t  p l a n t a t i o n  t o  t h e  sho re  i n  t h e  s tudy  area i s  approximately 4 km in -  
l a n d ]  and s t i l l  needs a heavy network of windbreaks.  Hiyh atmospheric moi s tu re  
a l s o  provoke some d i s e a s e s ,  and t h e  maintenance of o l i v e  trees needs a good 
t e c h n i c a l  l e v e l .  
- C )  O t l t e t r  bub-nq6tCt t tJ  p k o d ~ c t i ~ ) ~  
R a i n f a l l  i s  one of t h e  most important  e lements  i n  t h e  dynamics of t h e  
l a s t  two sub-systems. It  a f f e c t s  product ion and y i e l d .  The two sub-systems are  
c h a r a c t e r i z e d  by h igh  decjree of u n c e r t a i n t y .  T h i s  f a c t  fo rced  E l  Omayed inha- 
b i t a n t s  t o  va ry  t h e i r  a c t i v i t i e s ]  and e x p l o i t  o t h e r  sou rces  of income. Exclu- 
d i n g  p a s t o r a l i s m ,  t h e  n o n - a g r i c u l t u r a l  a c t i v i t i e s  are : 
T r a d e  : Demographic growth, extended a c t i v i t i e s ,  e x i s t e n c e  of 
army, i n c r e a s e  i n  r a t e  of t r a n s p o r t a t i o n  and e x i s t e n c e  of o u t s i d e r s  l e d  t o  an 
expansion of t r a d e .  Also,  t h e s e  f a c t o r s  l e d  t o  an i n c r e a s e  i n  shop numbers 
a l o n g  t h e  c o a s t a l  road and nea r  t h e  r a i lway  s t a t i o n .  
J o b  opportunities : The r e c e n t  c o n s t r u c t i o n  of q u a r r i e s  and t h e  
f a c t o r y  of gypsum 1 0  y e a r s  ago, t h e  widening of Alexandria-Matrouh r o a d ,  and 
t h e  c o n s t r u c t i o n  of t o u r i s t i c  v i l l a g e s  have c r e a t e d  many j o b  o p p o r t u n i t i e s .  
(luntiny : Huntins of some k inds  of b i r d s  t a k e s  p l a c e  d u r i n g  
September and October by means of s e t t i n g  t r a o s  i n  t h e  trees as w e l l  a s  a t  t h e  
seashore .  
T r a n s p o r t  : An i n c r e a s i n g  number of i n h h b i t a n t s  own v e h i c l e s .  
These v e h i c l e s  are used t o  t r a n s p o r t  people ,  c r o p s  and s t o n e s .  
The product ion system and i t s  sub-systems a t  E l  Omayed r e p r e s e n t  i n  
i t s  f u n c t i o n  and i t s  e v o l u t i o n  a c e r t a i n  t y p e  of r e s o u r c e s  a l l o c a t i o n .  The 
s t u d y  showed t h a t  t h i s  system w a s  based on a c e r t a i n  s t r u c t u r e  i n  wh ich 'pas to -  
r a l i s m  w a s  r e l a t i v e l y  t h e  most important .  
A f t e r  t h e  s e d e n t a r i z a t i o n  of nomads, and t h e  i n s e r t i o n  of t h e  r e g i o n ]  
i n c l u d i n g  E l  Omayed, i n  t h e  market economy by l aunch ing  many p r o j e c t s ,  a 
r e s o u r c e s  r e a l l o c a t i o n  has  t aken  p l a c e  i n  f u n c t i o n  of y i e l d  and c o s t .  Pasto-  
r a l i s m  w a s  no longe r  t h e  main source of income, o t h e r  a c t i v i t i e s  gained impor- 
t a n c e ,  s p e c i a l l y  a g r i c u l t u r e .  The v a r i a t i o n  of a c t i v i t i e s  comes from t h e  f a c t  
t h a t  b o t h  a g r i c u l t u r e  and p a s t o r a l i s m  are c h a r a c t e r i z e d  by u n c e r t a i n t y ]  s i n c e  
r a i n f a l l  p l a y s  an  important  r o l e  i n  t h e  dynamics a l thouqh  u n c e r t a i n t y  i n  agri- 
c u l t u r e  i s  less t h a n  t h a t  i n  p a s t o r a l i s m .  Our f i e l d  s tudy  showed t h a t  eve ry  
household i s  based on a group of a c t i v i t i e s ,  and t h a t  t h e  r o l e  of a g r i c u l t u r e  
i s  i n c r e a s i n g .  
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From t h i s  s tudy w e  can p o i n t  o u t  t h e  fol lowinq r e s u l t s  : 
- it i s  no t  p o s s i b l e  t o  understand t h e  e v o l u t i o n  of p roduc t ion  sys-  
t e m s  wi thout  cons ide r ing  e c o l o g i c a l  c o n d i t i o n s  and wi thou t  c o n s i d e r i n g  t h e  
unde r ly ing  economic and s o c i a l  c o n d i t i o n s .  I t  becomes obvious t h a t  t h e s e  two 
terms have an i n f l u e n c e  on t h e  magnitude and value o f  r e s o u r c e s  ; 
- t h e  r e sources  r e a l l o c a t i o n  caused a mod i f i ca t ion  i n  t h e  components 
and r e l a t i o n s  of economic s t r u c t u r e  on which t h e  system o f  product ion i s  based 
T h i s  mod i f i ca t ion  i s  from a s t r u c t u r e  based on p a s t o r a l i s m  t o  a s t r u c t u r e  ba- 
sed on a group o f  economic ac t iv i t i e s  i n  which a g r i c u l t u r e  has  an  i n c r e a s i n p  
r o l e .  I n  o t h e r  words, a g r e a t  change has  t aken  p l ace  i n  t h e  economic s t r u c t u r e  
which l e d  t o  t h e  e v o l u t i o n  of  t h e  system of product ion.  T h i s  change i n  t h e  
s t r u c t u r e  i s  based on t h e  m o b i l i s a t i o n  of  human and n a t u x a l  r e s o u r c e s .  A t  t h e  
l a s t  a n a l y s i s ,  t h e  changes and t r a n s f o r m a t i o n s  i n  t h e  system of p roduc t ion  
r e p r e s e n t  an a c c e l e r a t i o n  i n  t h e  rythm o f  t r ans fo rma t ion  from t h e  s u b s i s t e n c e  
economy t o  t h e  market economy. 
3.2. EVOLUTION OF ECOLOGICAL CONDITIONS DUE T O  CHANGES IN HUMAN PRESSURE. 
The changes i n  t h e  c o n d i t i o n s  o f  u t i l i z a t i o n  of r e s o u r c e s  l e a d  t o  
m o d i f i c a t i o n s  i n  t h e  components and o r g a n i s a t i o n  o f  economic s t r u c t u r e  on 
which t h e  s y s t e m  o f  p roduc t ion  i s  based. These mod i f i ca t ions  are  from a s t r u c -  
t u r e  based on p a s t o r a l i s m  t o  a s t r u c t u r e  based on a mul t ip l e -use  s t r a t e g y  o r  
on a group of economic a c t i v i t i e s  i n  which a g r i c u l t u r e  h a s  an i n c r e a s i n q  r o l e .  
I n  o t h e r  words, a g r e a t  change h a s  t aken  p l a c e  i n  t h e  economic s t r u c t u r e  which 
l e a d  t o  t h e  e v o l u t i o n  of t h e  system o f  product ion.  Such e v o l u t i o n  may be 
c l e a r l y  v i s u a l i z e d  i n  s tudy ing  t h e  e v o l u t i o n  o f  land-use t y p e s  from 1954  t o  
1 9 7 9  through t h e  i n t e r p r e t a t i o n  of ae r i a l  photographs i n  r e l a t i o n  t o  t h e  phy- 
s i o g r a p h i c  u n i t s  as t h e y  have been d e s c r i b e d  and mapped i n  F ig .  3 .  According 
t o  t h e  v a r i o u s  requirements  f o r  l abour  f o r c e  f o r  each main type  of l and  u s e ,  
w e  t h i n k  t h a t  t h e  e v o l u t i o n  of t h e  systems of product ion could be analysed 
and understood through t h e  e v o l u t i o n  o f  human s e t t l e m e n t s  ( t y p e s  and l o c a t i o n )  
as shown i n  Table 1 2  ; d a t a  i n  t h i s  t a b l e  are de r ived  fron? o b s e r v a t i o n s  of 
ae r i a l  photographs,  and i n t e r p r e t a t i o n  o f  populat ion census r e l a t e d  t o  demo- 
graphy, l abour  f o r c e  ... e t c .  The f i r s t  impression on examining t h e  d a t a  on 
human se t t  
s i g n i f i a n t  
donment o f  
assumption 
used. 
ements i n  Table 13 may l e a d  t o  t h e  assumption t h a t  t h e r e  i s  a 
dec rease  i n  p a s t o r a l i s m  as i n d i c a t e d  by t h e  n e a r l y  a b s o l u t e  aban- 
t e n t s  as  a t r a d i t i o n a l  t y p e  o f  human h a b i t a t .  Th i s  i s  a f a l s e  
because rangeland o f  about  t h e  same area as b e f o r e  i s  s t i l l  over-  
Table  1 6  i n c l u d e s  d a t a  on t h e  e v o l u t i o n  of l and  u s e  acco rd ing  t o  t h e  
physiographic  u n i t s  which may p rov ide  good information abou t  such e v o l u t i o n  
f o r  t h e  p a s t  and f o r  t h e  f u t u r e .  Looking on ly  a t  t h e  l a s t  collumn ("TOTAL") 
o f  t h i s  t a b l e  w e  may draw t h e  fo l lowing  conc lus ions  : 
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't'able 1 6 .  Evolut ion of land-use (1954-1962-1979) acco rd ing  t o  t h e  nhysiogra-  
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219 
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219 
p h i c  u n i t s  i n  t e s t  area (5000 
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o 
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o 9  
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- t h e  s u r f a c e  of rangelands seems t o  
1 0  
98 
98 
o 
3 0  
98 
O 
o 
98 
O 
o 
b l e  dec rease  between 1954 and 1962, t h e  r e d u c t i o n  
1954 
1 9 6 2  
1979 
Physiographic  u n i t s  1 
1 2 3 4 5 6 7 a  7b 7 c  7d 8 3 1 U  11 1 2  1 3  1 4  15 
. % %  %. %. 2. f .  %. f .  % 
. %. %. %. t. s. 2%. % .  % %. 
. *. +. %. %. . 2. , %. . %. I 
c o n s t a n t  , 
TOTAI 
- 
3Y90 
1264.5 
244.4 
104.1 
- 
1344.1 
- 
356.1 
274.0 
1168.4 
- 
273.5 
- 
531.1 
and a f t e r  a nota-  
i n  area between 1 9 6 2  t o  
1 9 7 9  appea r s  t o  be t r i v i a l .  W e  can a l s o  n o t e  t h a t  a comnarison between Tab les  
6 and 1 4  i n d i c a t e s  a f a s t  e v o l u t i o n  s i n c e  1979 r e p r e s e n t e d  by t h e  sudden i n -  
crease i n  o rcha rds  ( f i g s )  c u l t i v a t i o n ,  probably due t o  economic c o n s i d e r a t i o n s  ; 
- t h e  cropping area inc reased  by 1.54 fokd between 1954 and 1 9 6 2  
and them dec reased  a f t e r  t h a t  ; 
- orchards ( t r ee  p l a n t a t i o n s )  i n c r e a s e d  by 2.97 f o l d  from 1954 t o  
1 9 6 2  and by 1 . 4 2  f o l d  till 1 9 7 9 .  
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According t o  t h i s  more s y n t h e t i c  p r e s e n t a t i o n  w e  may mention t h e  
fo l lowing  changes : 
- one u n i t  ( 2 )  have been p l a n t e d  s i n c e  an e a r l i e r  t i m e  be fo re  1954 ; 
- s i x  u n i t s  ( 6 ,  7b, 7c ,  9 ,  11, 13) have been cropped and p l a n t e d  
s i n c e  a n  e a r l i e r  t i m e  be fo re  1954 ; 
- one u n i t  (3 )  has  been cropped s i n c e  an e a r l i e r  t i m e  be fo re  1954 
but  orchards  appeared o n l y  on aer ia l  photographs of 1 9 6 2  ; 
- one u n i t  (15) was cropped i n  1954 bu t  no t  i n  1 9 6 2  and 1979, and 
wi thout  any t ree  p l a n t a t i o n  ; 
- one u n i t  ( 1 2 )  was cropped i n  1962  and p l an ted  i n  1 9 7 9  ; 
- seven u n i t s  ( l , 5 , 7 a ,  7d, 8 ,10 ,  1 4 )  were wi thout  c ropping  and t ree  
p l a n t a t i o n  i n  t h e  given d a t e s  of obse rva t ion .  
I n  such cases where it i s  p o s s i b l e  t o  use d a t a  e x t r a c t e d  from a e r i a l  
photographs of d i f f e r e n t  d a t e s ,  one may be a b l e  t o  fo l low t h e  behaviour n o t  
on ly  of s p a t i a l  u n i t s  b u t  a l s o  of s p e c i f i c  w e l l  l oca t ed  p o i n t s .  I n  t h i s  wav 
w e  can d e t e c t  another  c a s e ,  n o t  so rare,  of  l o c a t i o n s  which where r e g u l a r l y  
cropped s i n c e  before  1954 b u t  wi thout  any t ree  p l a n t a t i o n .  
The i n c r e a s e  i n  a r e a  of c rop  farming and tree p l a n t a t i o n  i s  c e r t a i n l y  
l i n k e d  wi th  t h e  e c o l o g i c a l  p o s s i b i l i t i e s  of every  phys iographic  u n i t ,  and 
wi th  t h e  requirements  of t h e  popula t ion  i n  t h i s  area. I t  seems t h a t  t h e  in-  
h a b i t a n t s  who a r e  changing t h e i r  l i v i n g  cond i t ions  from p a s t o r a l i s m  i n t o  a g r i -  
c u l t u r a l  p r a c t i c e s  a s  c ropping  and p l a n t i n g  t rees  must have done the i l :  own 
"exper imenta t ion"  o r  acqu i r ed  of knowledge i n  such "new l a n d s " .  Accord inqly ,  
w e  may extend t h e  fo l lowing  remarks : 
- a l l u n i t s  (exc luding  rocky ones)  have been once cropped wi th  o r  
wi thout  f a i l u r e  ; 
- i n  s i t u a t i o n s  where c rops  gave accep tab le  y i e l d s ,  o t h e r  p r a c t i c e s  
( i . e  f i g  p l a n t a t i o n )  were sometimes t e s t e d  and i f  r e l e v a n t  o f t e n  
extended.  This  p o i n t  of view, in t roduced  from'rable  17,supports t h e  
f a c t  which cor responds  t o  t h e  r e c e n t  but  f a s t  t r e n d  of f i g  p l a n t a -  
t i o n  a l r e a d y  desc r ibed .  A s  mentioned i n  s e c t i o n  3 .1 .5 . ,  economic 
and s o c i o l o g i c a l  advantages are h ighes t  f o r  f i g  income than  f o r  
b a r l e y  income which i s  p r o g r e s s i v e l y  abandoned o r  on ly  used f o r  t h e  
t e s t i n g  of e c o l o g i c a l  p o s s i b i l i t i e s  of d i f f e r e n t  p a r t s  of t h e  
a r e a  ; 
- someloca t ions  may be s u i t a b l e  f o r  cropping which f o r  i n s t a n c e  due 
t o  t h e  l e v e l  of t h e  water  t a b l e  may be inadequate  f o r  t ree  p l a n t a -  
t i o n  i 
- under some c o n d i t i o n s  when c rop  farming has  been u n s u c c e s s f u l l ,  
t h i s  p r a c t i c e  i s  a l s o  abandoned and no t  followed by p l a n t a t i o n .  
Some economic o r  s o c i o l o g i c a l  changes may obvious ly  modify such con- 
c l u d i n g  remarks,  o r  t hey  may be  emphasized wi th  new t endanc ie s  f o r  c ropping  
as it i s  t h e  case with t h e  u n i t  15 i n  1981. 
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T h i s  evo lu t ion  desc r ibed  f o r  t h e  p a s t  few decades ,  i n f l u e n c e s  t h e  
evo lu t ion  du r ing  t h e  next  decades.  So w e  may a n t i c i p a t e  t h a t  t h e  i n c r e a s e  
of human p r e s s u r e  accord ing  t o  t h e  socio-economic cond i t ions  impl ies  t h e  
c o n t i n u a t i o n  of degrada t ion  of some b i o t i c  ( p l a n t ,  vege ta t ion  . . . )  and ab io-  
t i c  r e sources .  That i s  why it i s  so important  t o  sugges t  t h a t  t h e  unders tan-  
d ing  of t h e  r e c e n t  t r e n d  of change i n  l and  use p a t t e r n  i s  necessary  f o r  v i -  
s u a l i z i n g  t h e  s e n s i t i v i t y  of ecosystems t o  a l l  s o c i a l  p r a c t i c e s  and t h e  
r e l a t e d  r i s k s .  
3 . 3 .  S E N S I T I V I T Y  AND R I S K  ASSESSMENT. 
3 . 3 . 1 .  Analysis  and mapping of “ s e n s i t i v i t y  t o  deg rada t ion” .  
It  i s  w e l l  known t h a t  environmental  d e t e r i o r a t i o n  may be a n t i c i p a t e d  
i n  terms of c u r r e n t  processes  : impoverishment of t h e  n a t u r a l  p l a n t  cove r ,  
i n c r e a s e  of a e o l i a n  d e p o s i t s ,  and a l t e r a t i o n  of s o i l  s u r f a c e  by d e f l a t i o n  
and water  e r o s i o n  on f o o t h i l l s  and g l a c i s ,  e tc  ... A l l  t h e s e  processes  a r e  
going on i n  El-Omayed t e s t - a r e a .  I t  i s  a l s o  obvious t h a t  t h e s e  processes  a r e  
no t  e x h i b i t e d  everywhere wi th  t h e  same i n t e n s i t y  ; and it  appears ,  i n  f a c t ,  
t h a t  d i f f e r e n t  t ypes  of ecosystem are n o t  equa l ly  s e n s i t i v e  o r  s u s c e p t i b l e  
t o  t h e  f a c t o r s  of environmental  d e t e r i o r a t i o n .  Of t h e  main f a c t o r s  of such 
d e t e r i o r a t i o n  i n  t h e  t e s t - a r e a ,  w e  may mention t h e  fo l lowing  : 
- overgraz ing  and ex tens ive  wood c u t t i n g  ( e r a d i c a t i o n  of woody s p e c i e s )  f o r  
f u e l  consumption ; 
- t h e  spreading  of c u l t i v a t i o n  t o  p rev ious ly  u n c u l t i v a t e d  a r e a s ,  such as 
rangelands  ; f r equen t  ploughing every year  f o r  cropping and s e v e r a l  t imes  
every y e a r  ( o r  as o f t e n  a s  r e q u i r e d )  t o  g e t  r i d  of weeds i n  o rcha rds  : 
- misuse of land  around human s e t t l e m e n t s  (such as houses ,  t e n t s ,  s t a b l i n g  
of l i v e s t o c k ) .  
The s tudy of t h e  p r e s e n t  s i t u a t i o n  provides  a base f o r  an a n a l y s i s  
of t h e  s e n s i t i v i t y  of t h e  environment of r u r a l  a r e a s  as shown i n  Table 18 .  
It becomes p o s s i b l e  t o  d e f i n e  a t  f i r s t  t h e  c r i t e r i o n  of v u l n e r a b i l i t y .  This  
c r i t e r i o n  demonstrates  t h e  f a c t  t h a t  i d e n t i c a l  cond i t ions  of land  u s e ,  by man 
and l i v e s t o c k ,  do no t  produce t h e  same e f f e c t s  i n  a g iven  area. I t  i s  con- 
c e i v a b l e  t h a t  va r ious  types  of ecosystem (va r ious  types  of  n a t u r a l  p l a n t  
cover  and of  s o i l ,  topographic  l o c a t i o n ,  e tc  ...) do n o t  o f f e r  an equa l  re- 
s i s t a n c e  t o  t h e  f a c t o r s  of  environmental  d e t e r i o r a t i o n .  Therefore ,  it i s  
p o s s i b l e  t o  c l a s s i f y  va r ious  types  of n a t u r a l  p l a n t  cover  and s o i l  c o n d i t i o n s  
accord ing  t o  t h e i r  v u l n e r a b i l i t y  t o  such f a c t o r s .  The degree  of v u l n e r a b i l i t y  
depends mainly on t h e  method and magnitude of e x p l o i t a t i o n  of r e sources  ; 
bu t  it can a l s o  be r e l a t e d  t o  t h e  fo l lowing  f e a t u r e s  : 
- n a t u r a l  vege ta t ion  : physiognomy (dominant p l a n t  f o r m s ) ,  p l a n t  cove r ,  
c a p a c i t y  of r egene ra t ion ,  e t c .  ; 
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- s o i l s  : topographic  p o s i t i o n ,  s o i l  dep th ,  s o i l  s t r u c t u r e ,  e tc .  
A r ank ing  system, as t h a t  shown i n  Table  1 8 ,  may be  proposed f o r  
d i f f e r e n t  c a t e g o r i e s  of v u l n e r a b i l i t y  (of " n a t u r a l  p l a n t  cover"  and o f  " s o i l s "  
f o r  "g raz ing"  , "ploughing" and "human s e t t l e m e n t " )  , cons ide r ing  t h e  f i v e  leve ls  
of i n t e n s i t y  f o r  t h e  e igh teen  u n i t s  of t h e  physiographic  map. The combination 
o f  t h e  degree o f  d i f f e r e n t  c a t e g o r i e s  of v u l n e r a b i l i t y  enab le s  u s  t o  propose 
t h e  l e v e l  of p o t e n t i a l  sens i t iv i tx7 .  
Table  18.  Ana lys i s  of t h e  s e n s i t i v i t y  ( p o t e n t i a l  and p r e s e n t )  of t h e  v a r i o u s  
n a t u r a l  environments (El-Omayed tes t -a rea) .  
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O 
H 
v li 
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1 
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H 
M 
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:.... graz ing  inc ludes  a l s o  wood ga the r ing  f o r  f u e l .  
,I ,. ploughing f o r  cropping o r  p l an t ing  and s o i l  su r f ace  maintenance i n  o rcha rds .  However on 
t h e  c o a s t a l  sand dunes ( u n i t  2 )  f i g  p l a n t a t i o n s  do n o t  r equ i r e  any f o r  t h e i r  maintenance; 
p l a n t i n g  could be done only by digging hole  i n  some c a s e s ,  and some p1antincJ (such a s  
Cactus = 0pun.tcc &¿CU ,¿nd.iccc) does n o t  r e q u i r e  s o i l  su r f ace  maintenance by ploughing. 
Symbols : NA = no t  app l i cab le  M = medium o = neg l ig ib l e  
H = high  1 = l o w  VH = very h igh .  
The s tudy  of t h e  e v o l u t i o n  of land-use according t o  t h e  d i f f e r e n t  
u n i t s  of t h e  physiographic  map h a s  demonstrated t h a t ,  i n  f a c t ,  t h e r e  are g r e a t  
d i f f e r e n c e s  i n  t h e  s p a t i a l  d i s t r i b u t i o n  of t h e  human p r a c t i c e s  and p r e s s u r e .  
Man probably r ecogn izes  e m p i r i c a l l y  t h a t  v a r i o u s  areas of h i s  environment show 
d i f f e r e n t  l e v e l s  of b i o l o g i c a l  p r o d u c t i v i t y ,  o r  h e  may be aware of t h e  drama- 
t i c  consequences of some kinds of  p r a c t i c e s  on c e r t a i n  areas. Some p a r t s  of a 
t e r r i t o r y  are  more o r  less a t t r a c t i v e  f o r  v a r i o u s  a c t i v i t i e s ,  and l e a d  t o  
d i f f e r e n c e s  i n  t h e  i n t e n s i t y  o f  e x p l o i t a t i o n .  The l e v e l  o f  a t t r a c t i v i t y  can be 
cons ide red  as l i n k e d  t o  several f e a t u r e s  such as : 
. t y p e  o f  l and  t e n u r e  and type  o f  system o f  product ion ; 
. v i c i n i t y  of wa te r ing  p o i n t s ,  roads and human s e t t l e m e n t s  ; 
. t h e  p o s s i b i l i t y  of mechanizing a g r i c u l t u r a l  p r a c t i c e s  (such as 
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ploughing , e t c . ) .  
Degree of  
These two concep t s  , "pof fen t . inL  O enh iL¿ux ' t f j "  and "ut t rrac t~ .u .¿ky"  may be  
combined i n  o r d e r  t o  p r o v i d e  an  a s ses smen t  o f  t h e  "pheh  Q M A  A e M O i t i u i ~ y N  t a k i n g  
i n t o  accoung t h e  environmental  r i s k s  o f  t h e  c u r r e n t  practices.  A s  t h e  o t h e r  
concep t s  p r e s e n t e d  h e r e ,  t h e  p r e s e n t  s e n s i t i v i t y  i s  proposed a c c o r d i n g  t o  a 
h i e r a r c h y  of  f i v e  levels  o r  deg rees .  A deg ree  of  p r e s e n t  s e n s i t i v i t y  f o r  a 
g iven  area i s  n o t  t h e  r e s u l t  of an a r i t h m e t i c  computat ion of t h e  v a r i o u s  de- 
g r e e s  of  p o t e n t i a l  s e n s i t i v i t y  and a t t r a c t i v i t y  o f  t h i s  u n i t ,  b u t  i s  i n d i c a t i n g  
t h e  comprehensive s e n s i t i v i t y  t a k i n g  i n t o  c o n s i d e r a t i o n  a l l  a s p e c t s  d e s c r i b e d  
i n  d e t a i l s .  The r e s u l t s  o f  such a n a l y s i s  can a l s o  be  e x p r e s s e d ,  as i n  F i g .  13 ,  
i n  a s y n o p t i c  map o f  t h e  deg rees  o f  s e n s i t i v i t y  ( p o t e n t i a l  and p r e s e n t  t o  
env i ronmen ta l  d e t e r i o r a t i o n  i n  r u r a l  a reas) .  I t  i s  a l s o  p o s s i b l e  t o  add on 
such  map o t h e r  symbols i n d i c a t i n g ,  f o r  i n s t a n c e ,  t h e  more dominant o r  t h e  de- 
t a i l e d  f a c t o r s  l e a d i n g  t o  d e t e r i o r a t i o n  (F ig .  1 3 ) .  E s t i m a t i o n  o f  t h e  p r e s e n t  
s t a t e  of p o t e n t i a l  and a c t u a l  p r e s e n t  s e n s i t i v i t y  i s  shown i n  Table  1 9 .  
Tab le  1 9 .  Pe rcen tages  o f  v a r i o u s  deg rees  o f  s e n s i t i v i t y  ( p o t e n t i a l  and a c t u a l )  
i n  t h e  s tudy  area. 
Symbol on t h e  S e n s i t i v i t y  ( e  of t h e  area) 1 
s e n s  i t  i v i  t y  
ve ry  h i g h  
h i g h  
medium 
1 ow 
n e g l i g i b l e  
map p o t e n t  i a l  
VH 4 2  
H 46.3 
M 4 . 5  
L 5 .5  
O 0.3 
I t  appea r s  c l e a r l y  t h a t ,  even under c o n d i t i o n s  
p r e s e n t  
6 . 9  
7 2 . 5  
1 2 . 6  
6 . 2  
0 .3  
o f  t h e  p r e s e n t  p r a c t i -  
ces and t h e  p r e s e n t  level  of human p r e s s u r e ,  about  8 0  % o f  t h e  s t u d y  area i s  
a t  l ea s t  h i g h l y  s e n s i t i v e ,  and t h a t  environmental  d e t e r i o r a t i o n  p robab ly  i s  
p r o g r e s s i v e l y  g e n e r a l i z e d .  T h e r e f o r e ,  it i s  u r g e n t  t o  d e c i d e  on a change i n  
t h e  t r e n d  of t h e  p r e s e n t  land-use and systems o f  p r o d u c t i o n .  
3 .3 .2 .  Cur ren t  environmental  d e t e r i o r a t i o n  p r o c e s s e s .  
It  seems easy  t o  fo l low t h e  sequence of t h e  p r o c e s s  of d e g r a d a t i o n .  
Thus, i f  f o r  any r e a s o n ,  t h e  n a t u r a l  p l a n t  c o v e r ,  which p r o v i d e s  an o b s t a c l e  
t o  run-off and p h y s i c a l  r e s i s t a n c e  t o  t h e  wind, i s  reduced (by o v e r g r a z i n g  and 
u p r o o t i n g )  o r  des t royed  (by p l o u g h i n g ) ,  t h e  s u r f a c e  l a y e r  of t h e  s o i l  o r  t h e  
s u p e r f i c i a l  sandy accumulat ion th rough  t r u n c a t i o n  o r  d e f l a t i o n ,  r a p i d l y  re- 
g r e s s e s  under t h e  e f f e c t  o f  water e r o s i o n  o r  wind d e f l a t i o n .  Such removal 
c o n t i n u e s  u n t i l  t h e  r e s u l t  i s  t h a t  t h e r e  w i l l  b e ,  on one s i d e ,  a compact . 
s u r f a c e  l a y e r  o f t e n  w i t h  s t o n e s ,  and on t h e  o t h e r  s i d e  d e p o s i t s  of  removed 
p a r t i c l e s  i n  f l o o d  areas, and a l s o  i n  case o f  sand s o i l ,  more o r  less heavy 
and less s t a b i l i z e d  accumula t ions  i n  ? a r t i c u l a r  l o c a t i o n s .  I n  o t h e r  l o c a t i o n s ,  
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t h e  misuse o f  water r e s o u r c e s  f o r  i r r i g a t i o n  ( t o o  h i g h  water s a l i n i t y ,  absen-  
ce o f  d r a i n a g e  s y s t e m ) ,  can i n t r o d u c e ,  p a r t i c u l a r l y  wi th  f i n e  t e x t u r e d  s o i l s ,  
an i n c r e a s e  of  s a l i n i z a t i o n ,  o f t e n  a s s o c i a t e d  w i t h  water- logging.  W e  w i l l  
b r i e f l y  d e s c r i b e  h e r e  t h e  p r o c e s s e s  which can be  d e t e c t e d  i n  t h e  t e s t - a r e a  
o f  El-Omayed. 
- C L ]  lmpouckibhmcnt  C J ~  - t he  n u t u t u 1  p l a n 2  caveh. 
This  i s  t h e  f i r s t  s t e p  of env i ronmen ta l  d e t e r i o r a t i o n .  I n  El-Omayed 
t h e  p r o t e c t e d  s i t e  shows c l e a r l y  t h e  e f f e c t  of o v e r g r a z i n g  on n a t u r a l  vege- 
t a t i o n  by comparison w i t h  t h e  f r e e  g r a z i n g  area. The e f f e c t  i s  mainly t h e  
d e c r e a s i n g  o f  p a l a t a b l e  s p e c i e s .  In  f a c t ,  t h i s  i s  sometimes accompanied by 
t h e  i n c r e a s i n g  i n  cove r  o f  some u n p a l a t a b l e  o r  less p a l a t a b l e  p l a n t s ,  such  a s  
T h g t t i e t n c u  hktLnutu and AbPhudelun michucuhpun . The n a t u r a l  v e g e t a t i o n  , a l r e a d y  
d e s t r o y e d  i n  ploughed f i l e d s ,  i s  d e c r e a s i n g  i n  t h e  u n i t s  where t h e  a t t r a c t i -  
v i t y  f o r  g r a z i n g  i s  cons ide red  ' 'high" o r  "very h i g h "  (Table  1 8 ) .  
- b ]  Aeo&ian dune rjaarnutiun. 
The end p r o d u c t s  of wind d e f l a t i o n  i s  t h e  accumulation of s o i l  i n  
p a r t i c u l a r  s p o t s .  Such sand accumulat ions may be  p r o g r e s s i v e l y  s t a b i l i z e d  and 
c o l o n i s e d  by adap ted  p l a n t  s p e c i e s ,  o r  may remain mobile.  I n  El-Omayed t e s t -  
area,  w e  can d e f i n e  s e v e r a l  t y p e s  o f  a e o l i a n  f o r m a t i o n s ,  as hummocks ( i n  
s a l i n e  d e p r e s s i o n )  barkhans o r  even sand h i l l s  ( i n  t h e  North-West of t h e  s t u -  
dy a r e a ) .  
- c )  
A b l a t i o n  of a l l  o r  p a r t  o f  s u r f a c e  s o i l  l a y e r  l e a d s  t o  t h e  r e d u c t i o n  
AbRuLion u 4  b a . i R n  b y  d e ~ l u t i a n  und UJUkeh e f i o b i i r n .  
o f  t h e  e f f e c t i v e  water supply and t o  t h e  i n c r e a s e  i n  runoff  by t r u n c a t i o n  of 
a l l  o r  p a r t  of  t h e  p r o f i l e .  Such a b l a t i o n  i s  t h e  r e s u l t  of water e r o s i o n  
mainly i n  geomorphological p o s i t i o n s  of  f o o t s l o p e s  w i t h  loamy t e x t u r e  ( s h e e t  
e r o s i o n  o r  g u l l y  e r o s i o n ) ,  o r  of  d e f l a t i o n  i n  sandy l o c a t i o n s .  The extreme 
r e s u l t  of such p r o c e s s  i s  an e x t e n s i o n  of  denuda t ion  o f  bedrock,  c a l c a r e o u s  
c r u s t  and s l a b  o r  o t h e r  i n d u r a t e d  l a y e r s .  The f i r s t  s t e p  of t h i s  t r u n c a t i o n  
i s  c h a r a c t e r i z e d  by t h e  f a c t  t h a t  when t h e  n a t u r a l  p l a n t  cover  i s  reduced,  
t h e  r a i n b e a t  seal  i s  very q u i c k l y  formed i n  a l l  l o c a t i o n s  w i t h  loamy s o i l s  
(even i n  moderate p r o p o r t i o n ) .  T h i s  phenomenon i s  a l s o  c a l l e d  " g l a z i n g "  and 
i s  f r e q u e n t  i n  El-Omayed on loamy s l o p e s .  
d )  - SaLinizatian u n d  w u . t e h - l o g g i n g .  
The topograph ic  l o c a t i o n  o f  t h e  p h y s i o g r a p h i c  u n i t  no  7b (F ig .  3 )  
i n d i c a t e s  t h a t  i t s  s o i l s  are r e g u l a r l y  a f f e c t e d  by water- logging d u r i n g  t h e  
r a i n y  season .  There i s  a l s o  a r e l a t i o n s h i p  between ground-water, s a l i n i t y  and 
s o i l s  s a l i n i z a t i o n .  The i m p o r t a t i o n  of  i r r i g a t i o n  i n  any p a r t  of  t h e  test-  
area h a s  c e r t a i n l y  i n t r o d u c e d  a n  i n c r e a s e  o f  t h e  e f f e c t  of wa te r - logg ing  and 
an e x t e n s i o n  o f  s a l i n i z a t i o n .  
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3 . 3 . 3 .  D e t e r i o r a t i o n  f a c t o r s .  
The b a s i c  features  of  ecosystems have a l r e a d y  been g iven  th roughou t  
a l l  p r e v i o u s  s e c t i o n s  of t h i s  p a r t .  C l i m a t e ,  hydrology,  s o i l s  and v e q e t a t i o n  
can be ana lyzed  a s  d e g r a d a t i o n  promoting f a c t o r s .  I t  i s  conce ivab le  t h a t  t h e  
d e t e r i o r a t i o n  of some p h y s i c a l  components of  t h e  environment may l e a d  to  
c o n s i d e r a b l e  and qu ick  changes i n  t h e  b i o t i c  components. I t  has  been dcmorls- 
t r a l e d  tha t  no s i g n i f i c a n t  c l imat ic  changes has  t a k e n  p l a c c  i n  Northem A r  r i c a  
s i n c c  the beginninq of t h e  r e g u l a r  r e g i s b r a k i o n  of me tco ro loy ica l  d a t a  ( end  
I Iic. n inc~tecnt l i  c e n t u r y )  . Although the cnvironmental  d c t c r i o r a t i o n  i s 
L ~ ~ - c c . i i t u a t e d  by the qreat v a r i a b i l i t y  of r a i n f a l l ,  t h e  main causcs  of  this 
d c t c r i o r a t i o n  i n  the s tudy  a r e a  a r e  r e l a t e d  t o  t h e  fo l lowing  human a c t i v i t  ics: 
<I ) S II I I  1 I I  ti( ’I i z CI t i 11 I I i( I I  t f  t Ir c s  CI 1.1.i I’ i (* a i ( 3  I I  U 6 I I I’ LU r c Ir I I  CI Y II 61 i e 5 . 
‘l‘lie i n c r e a s e  of s e d e n t a r i z a t i o n  , and t h e  i n t r o d u c t i o n  of  new techno- 
- 
l o g i c s  for p l a n t i n c ~  and c ropp ing ,have  had an obvious i n c r e a s i n g  e f f e c t  of 
human p r e s s u r e  on the n a t u r a l  environment du r ing  t h e  l a s t  few decades .  
I I )  T l l ?  [ I I C ’ I L ’ < ( ~  ¿ ) t g  i I p J Z t i C l i I i  ¿ ~ l l  1 ’ 4  t t l C C / t C O f , ¿ Z P d  C L C j f i i C I L ~ r l l t C .  - 
T h e  e v o l u t i o n  of l a n d  use from 1954  t o  1 9 7 9  (Tab le  1 6 )  i n d i c a t e s  
an i n c r e a s e  i n  c u l t i v a t e d  a r e a  a t  El-Omayed of 456.1 ha.  ( i . e .  9 . 1  % of t h e  
a r e a )  duc t o  t h e  e x t e n s i o n  of cropping and t r ee  p l a n t a t i o n .  F i g  t rees  and 
b a r l e y  a r e  c u l t i v a t e d  w i t h  v a r i a b l e  s u c c e s s  depending on annua l  r a i n f a l l ,  b u t  
t he  consequence i s  always a d e c r e a s e  i n  t h e  a r e a  o f  r a n g e l a n d s ,  and an i n -  
crease of g raz ing  p r e s s u r e  on t h e i r  v e g e t a t i o n .  
c ‘ )  O l ~ ~ r g ~ a ~ i r l g .  - 
The rangelands used by sheep and g o a t s  are d e s t r o y e d  p r o g r e s s i v e l y  
due t o  t h e  expansion of  c ropp ing  and p l a n t i n g  areas.  The main m o d i f i c a t i o n  i n  
t h e  l i v e s t o c k  systems i s  n o t  a r e d u c t i o n  of  t h e  t o t a l  number as may s e e m  t o  
%e t h e  l o g i c a l  r e s u l t ,  b u t  on ly  a change i n  t h e  s t r u c t u r e  of  h e r d .  Obviously 
ove rg raz ing  l e a d s  t o  t h e  r e d u c t i o n  i n  p a l a t a b l e  p l a n t  cove r  (number of 
s p e c i e s  and above ground phytomass) .  There i s  a l s o  a s i g n i f i c a n t  change i n  
t h e  physiognomy of v e g e t a t i o n .  It becomes p r o g r e s s i v e l y  dominated by less  
p a l a t a b  
s p e c i e s  
r e g u l a r  
? l a c e s )  
e s p e c i e s  and o f t e n  an a lmos t  complete d i sappea rance  of annua l  
Modi f i ca t ion  of  t h e  v e g e t a t i o n  l a y e r i n g ,  r e d u c t i o n  o f  p l a n t  c o v e r ,  
t r ampl ing  ( a l o n g  t h e  ways, around w a t e r i n g  p o i n t s  and s e d e n t a r i z a t i o n  
promote t h e  p r o g r e s s  of t h e  d e t e r i o r a t i o n  p r o c e s s .  
d )  H a k v e ~ f i ~ g  0 6  woody  p l c c ~ f  n p e c i e a .  
Rangelands a l r e a d y  w i t h  low p a s t u r e  p roduc t ion  are  a l s o  s u f f e r i n g  
- 
.che e r a d i c a t i o n  of woody s p e c i e s  used f o r  v a r i o u s  domes t i c  purposes .  With 
s e d e n t a r i z a t i o n  t h e  h a r v e s t i n g  o f  f u e l  wood becomes more i n t e n s i v e  and t h e  
e f f e c t  becomes more v i s i b l e  around houses  and t e n t s .  
With t h e  d i sappea rance  o f  l a r g e  s h r u b s ,  i n h a b i t a n t s  beg in  t o  g a t h e r  
s m a l l e r  and smaller s h r u b s  b u t  i n  g r e a t e r  numbers t o  s a t i s f v  t h e i r  needs ; 
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t h e  s e l e c t i o n  of  s h r u b s  a l s o  depends on t h e  f i r e  e f f i c i e n c y  t h a t  t h e y  
r ecogn ize  f o r  each s p e c i e s .  
Symbols are added on t h e  map of s e n s i t i v i t y  , which r e p r e s e n t  variou.; 
a s p e c t s  of  human and animal p r e s s u r e  on rangelands and ploughed a r e a s .  ‘I‘he 
e f f e c t s  of  d e g r a d a t i o n  o r  d e s e r t i f i c a t i o n  have been d e a l t  w i t h  by many st-udic::; 
( e . g .  FLORET ct n e .  1973 i TRABAUD 1973 : GODRON 1978. . . ) .  Here w e  may i r i i f t t l  i o n  
thc main e f f e c t s  o f  t h e  above-mentionned m i s u s e s  on t h e  landscape of CI-(JFI,J.:~>II 
t e s t - a r e a  : 
- development o f  a p e c u l i a r  f l o r a l a s  a r e s u l t  or ovcrg raz iny  
( d e c r e a s e  o f  p a l a t a b l e  s p e c i e s )  ; 
- m o d i f i c a t i o n  of t h e  physiognomy of v e g e t a t i o n  dominated b y  Jc!ss 
p a l a t a b l e  s p e c i e s  ; 
- m o d i f i c a t i o n  o f  s o i l  p r o f i l e s  due t o  v a r i o u s  p rocesses  of wnCcr 
and wind e r o s i o n  ( a b l a t i o n  , d e f l a t i o n  , accumulat ion)  . ‘I‘hese tiircri 
phenomena are  i n t e r r e l a t e d  t o g e t h e r  , and mod i f i ca t ion  of one may 
i n v o l v e  m o d i f i c a t i o n  of t h e  o t h e r .  
It  shou lu  b e  mentioned t h a t  t h e r e  i s  a g r e a t  d i f f e r e n c e  between t h e  
two n o t i o n s  of  environmental  d e t e r i o r a t i o n  and d e s e r t i f i c a t i o n .  T h e  t e r m  
environmental  d e t e r i o r a t i o n  a s  used i n  t h i s  c h a p t e r  i s  a g e n e r a l  n o t i o n  t h a t  
a p p l i e s  t o  a l l  “ r e g r e s s i v e “  t r a n s f o r m a t i o n  p r o c e s s e s  and e f f e c t s  on t h e  
environment.  Hunting of w i l d  an ima l s ,  b u r n i n g ,  p lough ing ,  and g r a z i n g  seem 
t o  be  t h e  major p r o c e s s e s  a f f e c t i n g ,  sometimes p e r i o d i c a l l y ,  t h e  n a t u r a l  eco- 
s y s t e m s .  I f  i n t e r v a l s  between p e r i o d s  o f  d e g r a d a t i o n  are long enough, ecosys-  
t e m s  may e v e n t u a l l y  r e g e n e r a t e  and r e e s t a b l i s h  themselves .  But d u r i n g  t h e  
l a s t  few decades t h e r e  has  been r a p i d  and i n t e n s i v e  e x t e n s i o n  of  a l l  processes  
l e a d i n g  t o  d e g r a d a t i o n  i n  t h e  name of  economic development. T h i s  new s i t u a t i o n  
r e s u l t i n g  from t h e s e  e f f e c t s  l e a d s  t o  t h e  n o t i o n  o f  i r r e v e r s i b i l i t y  of  t h e  
d e g r a d a t i o n  p r o c e s s e s  i n  q u e s t i o n  and t h e i r  e f f e c t s ,  and t o  t h e  d i s t i n c t i o n  
between env i ronmen ta l  d e t e r i o r a t i o n  and d e s e r t i f i c a t i o n .  T h e r e f o r e ,  w e  may 
c o n s i d e r  t h a t  ecosystems which have l o s t  a l l ,  o r  a s i g n i f i c a n t  p a r t  of t h e i r  
p o t e n t i a l  p r o d u c t i v i t y  are d e s e r t i f i e d .  S i m i l a r l y ,  d e s e r t i f i c a t i o n  h a s  been 
d e f i n e d  by LE HOUEROU ( 1 9 6 6 )  as “a combinat ion of  p r o c e s s e s  which r e s u l t  i n  
more o r  less  i r r e v e r s i b l e  r e d u c t i o n  o f  t h e  v e g e t a t i o n  cover  l e a d i n g  t o  t h e  
e x t e n s i o n  of new d e s e r t  l andscapes  t o  areas which were fo rmer ly  no t  d e s e r t  : 
t h e s e  l andscapes  are  c h a r a c t e r i z e d  by t h e  p re sence  of r e g s ,  h a m a d a s  and 
duna1 f o r m a t i o n s “ .  Bes ides  i r r e v e r s i b i l i t y  w e  must a l s o  t a k e  i n t o  accoun t  t h e  
purpose f o r  which man u s e s  t h e  l and .  A n  ecosystem can  b e  d e t e r i o r a t e d  and 
d e s e r t i f i e d  by g r a z i n g ,  b u t  may however s t i l l  keeps a good p o t e n t i a l i t y  f o r  
a g r i c u l t u r a l  purposes .  
A l ong  p e r i o d  o f  r e l i e f  from human p r e s s u r e  al.lows, i n  most c a s e s ,  
a t  l e a s t  p a r t i a l  r e g e n e r a t i o n  and an i n c r e a s e  o f  b i o l o g i c a l  p r o d u c t i v i t y .  W e  
can c o n s i d e r  as UNEF (1975) ‘‘as comple t e ly  d e s e r t i f i e d  f o r  t h e  purpose of  a 
given l a n d  u s e  - any area whose ecosystems are l i k e l y  t o  remain a t  t h e i r  
p r e s e n t  minimal p r o d u c t i v i t y  l e v e l  d e s p i t e  twen ty - f ive  y e a r s  (one human 
g e n e r a t i o n )  of management o r  p r o t e c t i o n  exc lud ing  practices i n v o l v i n g  massive 
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and c o s t l y  techniques  I I .  
I n  case of  El-Qmayed a r e a ,  a l though t h e  f a c t o r s  and processes  of 
d e s e r t i f i c a t i o n  a r e  q u i t e  obvious and easy  t o  d e s c r i b e ,  it i s ,  however, 
d i f f i c u l t  t o  q u a n t i f y  i t s  extend  and i n t e n s i t y .  A number of i n d i c a t o r s  of 
d e s e r t i f i c a t i o n  can be employed i n  an  a t t e m p t  t o  fo l low t h e s e  phenomena. 
C r i t e r i a  a s s o c i a t e d  wi th  r e d u c t i o n  i n  p r o d u c t i v i t y ,  proposed by UNEP (1975) 
are  as f o l l o w s  : 
- r e l a t i v e  r e d u c t i o n  i n  n a t u r a l  p l a n t  product ion  i n  " w e t "  y e a r s  ; 
- " e f f e c t i v e  supply" as maximum w a t e r  r e s e r v e  i n  t h e  s o i l  a v a i l a b l e  
t o  v e g e t a t i o n  ; 
- primary run-off c o e f f i c i e n t  o f  t h e  s o i l .  
On t h e  o t h e r  hand, it i s  a l s o  i m p o r t a n t ,  a s  a l r e a d y  sugges ted ,  t o  
have c r i t e r i a  a s s o c i a t e d  w i t h  i r r e v e r s i b i l i t y  of degrada t ion .  I n  El-Omaeyd 
t e s t - a r e a ,  t h e r e  i s  a l a c k  of  d a t a  f o r  e s t a b l i s h i n g  t h e  e c o l o g i c a l  t r a n s -  
formation between v a r i o u s  k i n d s  o f  ecosystem w e  m e e t .  Therefore ,  w e  cannot  
d e a l  w i t h  an  a n a l y s i s  of p r e s e n t  s t a t e  of d e s e r t i f i c a t i o n .  Beside a s t a t i c  
s t u d y  of d e s e r t i f i c a t i o n ,  it may be u s e f u l  t o  follow t h e  p r e d i c t a b l e  d e t e -  
r i o r a t i o n  o r  r e g e n e r a t i o n  of  t h e  t e s t - a r e a  under t h e  i n f l u e n c e  of  d i f f e r e n t  
l e v e l s  of i n t e n s i t y  of  human p r e s s u r e  on t h e  environment.  
4,- RESOURCES : PRESENT STATUS, UTILIZATION, POTENTIALITIES, 
4.1 .  C L I M A T I C  RESOURCES.  
U p  till now t h e r e  are only  few s t u d i e s  on c l i m a t i c  r e s o u r c e s  i n  t h e  
wes tern  Mediterranean c o a s t a l  r e g i o n  o f  Egypt. 
According t o  Table  5 ( s e c t i o n  3 .1 .1 . )  t h e  d u r a t i o n  of b r i g h t  sunshine 
i n  t h e  wes tern  Mediterranean c o a s t a l  r e g i o n  of  Egypt, could provide  good 
p o s s i b i l i t i e s  o f  s o l a r  energy b u t  t h e r e  i s  no u t i l i z a t i o n  a t  a l l  o f  t h i s  
c l i m a t i c  r e s o u r c e  i n  t h e  whole t h e  r e g i o n .  There are d i f f e r e n c e s  i n  t h e  
amount of s o l a r  r a d i a t i o n  r e c e i v e d  by s l o p e s  of  d i f f e r e n t  o r i e n t a t i o n s  (AYYAD 
1 9 7 1 )  and comparison between North and South-facing s l o p e s  of  d i f f e r e n t  in -  
c l i n a t i o n s  a t  Alexandria  i n d i c a t e s  t h a t  s t e e p  North-facing s l o p e s  r e c e i v e  t h e  
l e a s t  amount o f  r a d i a t i o n .  
Wind appears  t o  b e  a very  impor tan t  source  of energy i n  t h e  r e g i o n .  
FOY i n s t a n c e  t h e r e  i s  a l a r g e  number of w e l l s  equipped w i t h  windmi l l s  i n  
Burg E l  Arab ( y  526 w i n d m i l l s ) .  This  r e s o u r c e  i s  n o t  w e l l  developed and o n l y  
2 0 0  of t h e  windmi l l s  were i n  o p e r a t i o n  i n  1 9 7 0  (FAO 1 9 7 0 ) .  The same s t u d y  
done by FAO i n d i c a t e s  t h a t  t h e r e  w e r e  about  1 0 4 0  w e l l s  equipped w i t h  windmills 
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through a l 1  t h e  region.  The u s e  of t h i s  resource  decreases  quick ly  in land  and 
t h e  development and use  of t h i s  resource should take i n t o  cons ide ra t ion  ACcGr- 
d ing  t o  t h e  q u i t e  cons tan t  wind i n  t h e  region (Table 3 ) .  
I n t ens ive  i n v e s t i g a t i o n  should be made on t h i s  c l i m a t i c  resource  i n  
t h e  c o a s t a l  region p a r t i c u l a r l y  i n  a reas  f a r  from c i t i e s  and where no s u f f i -  
c i e n t  i n f r a s t r u c t u r e  i s  a v a i l a b l e  t o  provide f o r  t he  needs of l i f e  f o r  people. 
4 . 2 .  WATER RESOURCES.  
H i s t o r i c a l  records ,  e s p e c i a l l y  dur ing  Roman times, i n d i c a t e  t h a t  
wi th  proper  development and management of t h e  ava i l ab le  water resources ,  t h e  
nor thern  c o a s t a l  a r ea  of Egypt can c o n t r i b u t e  a product ive p a r t  of t h e  
Egyptian economy. Romans c a r r i e d  o u t  a g r i c u l t u r e  development i n  t h i s  zone 
us ing  water  c o l l e c t e d  i n  c i s t e r n s  along t h e  c o a s t a l  r i dges  and on t h e  s lopes  
of t he  p l a t e a u ,  from c o l l e c t i n g  y a l l e r i e s  developed i n  c o a s t a l  sand dunes,  
and probably from shallow we l l s .  
Water s t u d i e s  i n  REMDENE have been d i r ec t ed  towards : 
- q u a n t i t a t i v e  and q u a l i t a t i v e  survey of a v a i l a b l e  water r e sources ,  
- developing means of maximizing water  use e f f i c i e n c y ,  
- developing guide l ines  f o r  so lv ing  hydrogeological and s a l i n i t y  problems 
t h a t  may evolve as s i d e  e f f e c t s  of w a t e r  app l i ca t ion .  
4 . 2 . 1  Present  Water Resources i n  t h e  Western Mediterranean Coas ta l  
Region of Egypt. 
4 . 2 . 1 . 1 .  Water - S u r f a c e  
The a v a i l a b l e  su r face  water  resources  i n  t h e  region a r e  : 
- s u r f a c e  runof f ,  
- runoff of wadis,  
- N i l e  water  des t ined  f o r  i r r i g a t i o n  of t h e  ex tens ion  of Mariut 
p r o j e c t ,  
- t h e  water  c a r r i e d  o u t  by t h e  p i p e l i n e  between Alexandria and Mersa 
Matruh. The water c a r r i e d  by t h e  p ipe- l ine  i s  exc lus ive ly  f o r  
d r ink ing ,  and t h e  N i l e  water i s  used only i n  t h e  a r e a  of Mariut 
ex tens ion  a g r i c u l t u r a l  p r o j e c t .  
Surface water resources  of su r face  runoff and t h e  runoff of wadis 
a r e  both a d i r e c t  r e s u l t  of r a i n f a l l  and depend on i t s  annual  d i s t r i b u t i o n  
arid i n t e n s i t y .  Runoff i s  u t i l i z e d  i n  win te r  f o r  water ing of  l and .  T h i s  i s  
accomplished i n  t h e  t h r e e  fo l lowing  forms : 
- a )  NakuhaR winkteh wakehil.tg : Natura l  water ing of land  i n  win ter  
t akes  p l ace  i n  depress ions ,  where t h e  topographical  s i t u a t i o n  favours  t h e  
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A r e a  , 
Burg E l  Arab-Hammam 
Dabaa-Fuka 
Mersa Matruh-Negeila 
S i d i  Barrani-Sallum 
accumulation of runoff of wadis o r  su r f ace  runoff from e l e v a t i o n s .  The runoff  
of wadis i s  spread f r e e l y  fol lowing t h e  s lope  and accumulate behind n a t u r a l  
obs t ac l e s  (sand dunes o r  rocky h i l l s ) .  
Nb. of c i s t e r n s  Capacity 
To ta l  Average 
3 
3 
3 
3 
15  2 0 0 0  m3 133 m 
1 0 4  3 0  O00 m3 288 m 
2 2 9  1 2 0  000 m3 524 m 
138 6 3  O00 m3 '456 m 
- b ]  AhL¿l/iciuB w i n t e k  w u t c h i n g  : A r t i f i c i a l  water ing  i s  done on small  
s c a l e  by : 
- cons t ruc t ing  dykes t o  prevent  t h e  flow of runoff of wadis t o  t h e  
- cons t ruc t ing  *dykes i n  t h e  spreading zones, d i v e r t i n g  t h e  runoff of 
wadis ( i n  some cases  spreading i s  f a c i l i t a t e d  by the .opening  of 
s m a l l  channels by which t h e  runoff water reaches some i s o l a t e d  
f i e l d s )  i 
sea : 
- cons t ruc t ing  t r a n s v e r s a l  s tone  o r  e a r t h  bar rages  i n  t h e  beds of t h e  
s m a l l  wadis t o  f a c i l i t a t e  sedimentat ion and create t e r r a c e s  which 
i n  genera l  r ece ive  abundant runoff from wadis : 
- cons t ruc t ing  s m a l l  dykes p a r a l l e l  t o  t h e  contour  l i n e s  t o  r e t a i n  
t h e  su r face  runoff .  In  f a c t ,  it i s  seldom t h a t ,  such works can be 
developed with SUCCESS i n  t h i s  area. 
cl CibtQhn.4 : More than 3000  c i s t e r n s  da t ing  back t o  t h e  Roman per iod - 
e x i s t  i n  t h e  c o a s t a l  region.  They provide t h e  main d r ink ing  supply f o r  t h e  
people and animals inland.  The fol lowing Table 2 0  i n d i c a t e s  t h e  number of 
c i s t e r n s  i n  opera t ion  i n  t h e  c o a s t a l  region and t h e i r  capac i ty  (FAO 1970) .  
Table 2 0 .  Number of c i s t e r n s  and t h e i r  capac i ty  i n  t h e  c o a s t a l  region (FAO 
1 9 7 0 ) .  
4 . 2 . 1 . 2 .  Grougd-water 
D i f f e ren t  types of supply a r e  used : 
u ]  DhiLLEd IoeLRd. - 
A l l  we l l s  were o r i g i n a l l y e q u i p p e d  with t u r b i n s  and pumps. The t o t a l  
annual withdrawal from t h e  d r i l l e d  w e l l s  i s  es t imated  t o  be about  48,000 m . 3 
b l  Vug w ~ l R 6 .  
There are about 1 0 4 0  dug w e l l s  equipped wi th  windmills.  
- 
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- c 1 CalRccting gaRRe~iec l .  
The most ex tens ive  g a l l e r y  development i s  a t  E l  Qasr. 
4 . 2 . 2 .  Water resources  a t  E l  Omayed,area. 
W e  do no t  have enough information about t h e  hydrology i n  t h e  t e s t -  
a r e a  of E l  Omayed. The main water resources  are : 
. about 13 c i s t e r n s  which are used f o r  dr inking  animals b u t  o n l y  few 
a r e  i n  ope ra t ion ,  
. p i p e l i n e  which i s  used f o r  supplying f r e s h  dr inking hater  f o r  
people and animals,  
. su r face  runoff which i s  abundant from Khashm E l  Eish r i d g e  t o  t h e  
non-sal ine depression,  b u t  needs proper management t o  make f u l l  use 
of t h e  amounts recieved.  
D r i l l e d  w e l l s  (FAO 1 9 7 0 )  which a r e  equiped seem t o  be unknown i n  E l  
Omayed a rea .  There i s  only one w e l l  (Fig.  1 2 )  where water i s  of high s a l i n i t y  
and w a s  used only during t h e  widening of t h e  main road of t h e  f i r s t  rocky 
r idge .  
It should be pointed ou t  t h a t  t h e  a v a i l a b i l i t y  of water i n  s o i l  i s  
modified by topographic and edaphic v a r i a t i o n s  i n  t h e  region.  In  gene ra l ,  
depress ions  would r ece ive  more than average,  and r idges  would keep less than  
average r a i n  water due t o  run-off.  Coarse sandy s o i l s  as those of  sand dunes 
may a c t  as s torehouses  of r a i n  water  due t o  easy penet ra t ion  of water  through 
non-capi l lary pores  ; water i s  r a r e l y  l o s t  through run-off and evapora t ion ,  
whi le  cons iderable  amounts of water may be l o s t  on t h e  sur face  of heavy s o i l .  
Thus, it i s  obvious t h a t  s o i l  s t u d i e s  a r e  important  i n  assess ing  t h e  quan t i ty  
and t h e  e f f e c t i v i t y  of water resources .  
d 
4 . 3 .  S O I L  R E S O U R C E S ,  
Decision-makers need t o  know c o n s t r a i n t s  on s o i l  use.  Therefore ,  it 
i s  adv i sab le  t o  prepare  a , s i m p l e  s y n t h e t i c  document which summarizes t h e  
main c o n t r o l l i n g  s o i l  f a c t o r s .  In  o rde r  t o  achieve t h i s ,  w e  adopted a s p e c i a l  
s y s t e m  f o r  c l a s s i f i c a t i o n  of  s o i l  resources .  Numerous s t u d i e s  proposed various 
methodologies (e .g .  USDA, FAO e tc  ...), b u t  i n  our  case ,  it seemed appro- 
p r i a t e  t o  apply a system a l ready  employed i n  southern Tunis ia  which has very 
s imilar  eco log ica l  condi t ions  t o  our  t e s t - a r e a  ( P O N T A N I E R  e t  VIELLEFON 1 9 7 7  ; 
ESCADAFAL 1979 ; MTIMET 1980 ; FLORET e t  PONTANIER 1 9 8 2 ) .  
Accordingly w e  may d i s t i n g u i s h  and map t h r e e  types of land  : 
i r r i g a b l e ,  ra in- fed  c u l t i v a t e d  and noncul t ivable .  
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4 . 3 . 1 .  C r i t e r i a  of  land  c l a s s i f i c a t i o n .  
The soi ' l  map i s  taken he re  as a b a s i s  of mapping of land  resources .  
'Topographic, c l i m a t i c  and socio-economic condi t ions  are a l s o  taken i n t o  
account.  
Land c l a s s i f i c a t i o n  c r i t e r i a  are based on t h e  fo l lowing  f i v e  main 
edaphic va r i ab le s  : 
u_) T h i c h n e n b  o l ;  penethublee Luystt  : This  determines water supply and 
t h e  volume of s o i l  exp lo i t ed  by r o o t s .  The penet rab le  l a y e r  of s o i l  inc ludes  
t h e  f r i a b l e  horizons over  t h e  bedrock. W e  consider  t h r e e  th ickness  c l a s ses"  : 
Thickn@ss > 8 0  c m  ( i n d e x  1 )  : Penet rab le  l a y e r  i s  adequate f o r  
good development of roo t  system, and i t s  uptake of e s s e n t i a l  water 
and n u t r i e n t s .  The land  may be used f o r  i r r i g a t e d  o r  ra in- fed  cu l -  
t i v a t i o n .  
T h i c k n e s s  b e t w e e n  8 0  and 4 0  cm ( i n d e x  2 )  : Water supply and r o o t  
system volume are j u s t  s u f f i c i e n t  f o r  rain-fer? c u l t i v a t i o n  bu t  no t  
deep enough f o r  i r r i g a t i o n  (water-logging, asphyxia and s a l i n i -  
za t ion  haza rds ) .  
T h i c k n e s s  4 0  c m  ( i n d e x  3) : The s o i l s  of t h i s  category a r e  
n e i t h e r  c u l t i v a b l e  nor  i r r i g a b l e .  Only range u t i l i z a t i o n  i s  
poss ib l e .  
- b )  Textuhe. und nutuLe  o d  the .  penethubLe Ruyeh : Texture,  p a r t i c u l a r l y  
1 of s u r f a c e  horizons,  c o n t r o l s  t h e  pene t r a t ion  of  r a i n  and i r r i g a t i o n  water .  
It  has a l s o  an e f f e c t  on e ros ion ,  and accordingly on t h e  v u l n e r a b i l i t y  of 
s o i l  t o  wind d e f l a t i o n  and run-off .  I n  E l  Omayed area, wind d e f l a t i o n  i s  t h e  
main c o n t r o l l i n g  e f f e c t ,  s i n c e  t h e  t e x t u r e  of s o i l  i s  mostly sandy, and some- 
t i m e s  sandy s i l t  t o  s i l t y  i n  s a l t - a f f e c t e d  areas ( s a l i n e  dep res s ion ) .  
Concerning t h e  na tu re  of  t h e  pene t rab le  l a y e r ,  t h e  extremely high 
calcium carbonate con ten t  of c o a s t a l  sand dunes l eads  t o  t h e  d i s t i n c t i o n  of 
two types  of sandy l a y e r s  : excess ive ly  ca lcareous  sand ( s " ) ,  and ca lcareous  
sand ( s . s ' ) .  
c )  NutuLe ( i d  the .  bed-Lock : The bed-rock under t h e  pene t rab le  l a y e r  
may a c t  as a l i m i t i n g   factor,^ and may impede deep pene t r a t ion  of t h e  r o o t  
system and of water. It  may be e i t h e r  a pedological  horizon as s l a b  (D) and 
ca lcareous  i n c r u s t a t i o n  ( E )  t h e  geologica l  bed-rock i t s e l f ,  ca lcareous  sand- 
s tone  (G) ,most  o f t en  i n  t h e  form of consol ida ted  o o l i t i c  dunes. 
- 
- d )  S u L i n i t g  : S a l i n i t y  i n  t h e  su r face  horizon ( 0 - 6 0 )  becomes a rea l  
c o n s t r a i n t ,  e s p e c i a l l y  t o  ra in- fed  c u l t i v a t i o n ,  when t h e  conduct iv i ty  of t h e  
s a t u r a t e d  p a s t e  extract  exceeds 8 "ohs-cm. This l i m i t  c h a r a c t e r i s e s  t h e  
"The l i m i t s  of t hese  classes i n d i c a t e  only t h e  mean depth of  s o i l  ( C  1 0  c m ) .  
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s a l s o d i c  c l a s s  (C.P.C.S.). Beyond a conduct iv i ty  of 2 0  mohs-cm, t h e  cons- 
t r a i n t  i s  so g r e a t  t h a t  it impedes land  c u l t i v a t i o n  t o  a g r e a t  e x t e n t .  Xn 
f a c t ,  s e v e r a l  f a c t o r s  con t r ibu te  t o  determining t h e  th re sho ld ,  such as texture ,  
s lope ,  water t a b l e ,  and o t h e r  f a c t o r s ,  Thus sandy s o i l s  with s a l i n i t y  above 
2 0  mohs-cm and sometimes more, can be  i r r i g a t e d  a f t e r  s a l t  l eaching  and 
s e t t i n g  up a s u i t a b l e  drainage network. Morever, w e  may d i s t i n g u i s h  two 
c l a s s e s  : C 1  (conduct iv i ty  between 8-20 mmohs-cm), and C 2  (conduct iv i ty  2 0  
"ohs-cm) . 
- el S P o p e  : 
Slope i s  an important f a c t o r  i n  s e l e c t i n g  i r r i g a t e d  a reas .  I f I f o r  
example, t h e  s lope  i s  between 2-5 % ,  i n s t a l l a t i o n s  become very expensive.  
This i s  a l s o  t h e  case with i r r e g u l a r  d e t a i l e d  topography. We may rep resen t  
on t h e  map one class : P : s lope  between 2-5 % or i r r e g u l a r  topography. 
I n  f a c t  t h e  topographic map i s  no t  accu ra t e  enough t o  make s u i t a b l e  
l i m i t s .  
4 . 3 . 2 .  Land resources  map (Fig.  1 4 ) .  
The combination of  t h e  edaphic f e a t u r e s  and t h e i r  magnitudes provide 
a base f o r  t h e  c l a s s i f i c a t i o n  of  land resources  : 
u )  CRasn 7 .  7 m i g u b R e  Rundn. 
Depth > 8 0  c m ,  sandy o r  s i l t y  sandy s o i l s  i n  f l a t  a reas  ( s lope  0-2rZ;). 
- 
A s  a func t ion  of  s o i l  s a l i n i t y ,  w e  may d i s t i n g u i s h  : 
Class  l a  : n o t  s e n s i t i v e  t o  s t e r i l i z a t i o n  by s a l t s ,  
C l a s s  l b  : s e n s i t i v e  t o  s t e r i l i z a t i o n  by s a l t s ,  
b )  CRnnn 1 7 .  Ruindecl cuR. t ivuble  Rund. - 
L e s s  deep than  previous s o i l s  (i 80 c m ) .  They a r e  loca ted  i n  l e s s  
favourable  areas ( s lope  2 t o  5 % ,  o r  i r r e g u l a r  topography) .  These sandy s o i l s  
are always s e n s i t i v e  t o  wind eros ion .  
c )  Cluns 7 7 7 .  Nun-cuRXivubRe .tund. 
Shallow s o i l  depth ( <  4 0  cm) o r  excessive s a l i n i t y  (C > 2 0  mmohs/cm) 
- 
make c u l t i v a t i o n  impossible .  The only use i s  f o r  pas tu re .  A s  a func t ion  of 
s o i l  t e x t u r e  of su r face  horizon,  w e  may d i s t i n g u i s h  : 
Class  I I Ia  : s e n s i t i v e  t o  wind eros ion ,  
C l a s s  I I I b  : no t  s e n s i t i v e  t o  wind eros ion  o r  s a l i n i z a t i o n ,  bu t  
a l ready  degraded. 
Each mapping u n i t  ( s o i l  family)  on t h e  s o i l  map forms a b a s i s  f o r  t h e  
c l a s s i f i c a t i o n  and mapping of land resource  u n i t s .  So t h e  same s o i l  family 
can be arranged wi th  o the r  f ami l i e s  f o r  s e t t i n g  up a land c l a s s .  A family 

- 73 - 
TAllLL L I  : 5 Y N O I ' T I C  TAULE OF GENERAL ECOLOGICAL C O N D I T I O N S  AND LAND RESOURCES 
IY:ilrlL;w\PIIlC UNITS 
UN IT 
EDAPHOLOCICAL CHARACTERISTICS POTENTIAL LAND RE!;OlJRCES 
SO1t.S rRP::iwi' 
I.AND 1lSC: SYMBOL CIIARACTERISTICS CLASS 
taw mincral s o i l  
,Ver excessively 
:elcareous sand . 
lune (Typic 
.orripsammen ts) 
Deep and very 
sandy s o i l s  
with more .of 
80s calcium 
carbonate  - very 
i r r e g u l a r  
topography 
lainfed c u l t i v a b l e  l a rd  
:plant ing gig- t rees  
r i thout  ploughing) ; 
rery s e n s i t i v e  t o  wind 
!rosion, f i x a t i o n  oï 
lune with EEqmu.! (a'Irtri5 
lainfed c u l t i v a b l e  ì.inri 
[ f i g - t r ees ,  cac tus )  
Sensi t ive to wind erosioli 
a c a l l y  i r r i g a b l e  in P I N "  
i i r s t  depression 
Incult ìva t d  land 
Deep sandy s o i l  
with 30-508 of 
P calcium carbo- 
nate  ; 
s lope  between 
2-5% and more 
(except  i n  the  
f i r s t  depression 
; l i g h t l y  evolved 
; o i l s  ; modal grey 
;ubdeser t lc  s o i l s  
WCK very calca-  
'cous sand (Typic 
:or I: ipsammcn tsl 
. i thosol  over 
limestone 
( L i t h i c  t o r r i o r -  
:hen t s )  
ron c u l t i v a b l e  land 
lo t  s e n s i t i v e  t o  wìrjfl 
i rosion bu t  a l ready 
legraded- 
(on c u l t i v a b l e  land 
( o t  s e n s i t i v e  t o  wind 
2KOSiOn 
Very shallow 
s o i l s  I< 40 cm) 
with outcrop of 
limestone Iconso 
l i d a t e d  o o l i t i c  
dune) 
Conductivity 
> 20 mmhodcm. 
'2 Shallow s a l i n e  
water t a b l e  
(about 1m.deep) 
Ilalophytic 
p l an t  
lí'7cl~cll~m~lm s p .  I 
Galsodic s o i l s  : 
w r y  s a l i n e  
s i t h  degraded 
s t ruc tu re  (Typic 
r a lo r th ids )  
Selsodic  soils 
(Typic ca l c io r -  
t h ids )  
Conduct ivi ty  
'1 between 8-20 
mmhos/cm i s i l t y  
sand t ex tu re  
r r r iqab le  land 
s e n s i t i v e  t o  wind cro:31i~! 
and t o  s t e r i l i z a t i o n  by 
s a l t s  
Pastures ,  
bar ley 
I r r i g a b l e  lands ~ 
s e n s i t i v e  to t he  wind 
ros ion  and t o  s t e r i -  
i z a t i o n  by s a l t s  
S l iqh t ly  evolved 
s o i l s  = s a l i n e  
grey subdeser t ic  
s o i l s  ( ca l c i c  
gypsior thidsl  
Conductivity , 
between 8-20 
C, mmhos/cm mainly 
under 50-60 cm 
depth. Sandy 
t ex tu re  (with 
s i l t y  gypsiferor  
sand1 
Deep sandy so i l :  
( s l i g h t l y  s a l i n f  
:P about  2m deep ar 
more). Very irrt 
gu la r  tOpogKaphi 
and of ten s lope  
between 2-SU 
Very shallow 
; s o i l s  I C  40 cm) 
with OUtCKOp Of 
l imestone (con- 
so l ida t ed  o o l i t .  
dune1 
MDderately deep 
sandy s o i l s  ove! 
jGP consol idated 
o o l i t i c  dune 
(between 40 and 
80 c m  depth,  
sometimes more 
o r  less) .  
Slope between 
2-5%. 
shallow sandy 
jE s o i l s  over ca l -  
careous incrus-  
t a t i o n  and shell1 
hard sandstone 
(about l m  depth! 
Often s a l t -  
a f f ec t ed  i n  
depth 
Deep sandy s o i l  
s lope  < 2% 
Past.Ures 
lainfed c u l t i v a b l e  lami 
f i g - t r e e s ) .  Very sensi- 
:ive to  wind erosion 
Fiq- t rees  S l i g h t l y  evolved 
s o i l s  = modal 
grey subdPsert ic  
soils ( typ ic  
torripsamments) 
Ion c u l t i v a b l e  land Human 
se t t l emen t  
Li thosol  over li- 
mestone ( l i t h i c  
t o r r i o r t h e n t s )  
U in fed  cu l t i vab le  land 
( f ig - t r ees ,  c a c t u s ) ,  
l oca l ly  i r r i g a b l e  when 
slope c 2 % .  
dery s e n s i t i v e  to wind 
,rosion 
i Inter-r idges 
sandy s lopes 
1 Sout!iern sandy 
s lopes 
Fig- t rees ,  
pastures  
S l i g h t l y  evolved 
s o i l s  - modal grey 
subdeser t ic  s o i l s ,  
l oca l ly  moderately 
deep lime accumu- 
l a t i o n  i n  amas and 
nodules, sometimes 
calcareous incrus- 
t a t i o n .  (Typic 
torripsammentsl 
Calcimagnesic s o i l  
with calcareous 
inc rus t a t ion  (Typì 
ca l c io r th ids )  
von c u l t i v a b l e  land 
s e n s i t i v e  t o  wind erosioi 
Tasturcs  
Non s a l i n e  
.lepression Range management 
Pastures  and 
f i g - t r e e s  ( f ans  
a t  the fooL of 
gu l l i e s1  
S l i g h t l y  evolved 
s o i l s  I modal gre) 
subdeser t ic  s o i l s ,  
l oca l ly  moderateli 
deep CalCaKeoUS 
accumulation i n  
amas and nodules 
(Typic to r r ip -  
sammentsl 
Calcimagnesic s o i l  
with Calcareous sl 
(Typic p l l eo r th ids  
I r r i g a b l e  land 
Not s e n s i t i v e  t o  the sre 
r i l i z a t i o n  by s a l t s  but 
s e n s i t i v e  t o  wind erosio 
Rainfed cu l t i vab le  l a n d  
( f ig - t r ees ,  cac tus ] .  
Very s e n s i t i v e  t o  wind 
erosion 
Deep sandy s o i l  
2-5% with g u l l i  
Se s lope  between 
I ' c l i f f  and o u t c r  
of  Inland p l a t e  
&s tu r& 
Non cu l t ivab le  land 
Not s e n s i t i v e  t o  
wind erosion 
Very shallow 
D s o i l s  over 
calcareous 
s l a b ,  l o c a l l y  
s a l i n e  by 
patches 
Moderately dee 
sandy s o i l s  
2SE over  calcareou 
i n c r u s t a t i o n  
(between 40 an 
80 cm depth 
sometimes more 
, ' OK less1 
I ?i LAN b 
PLATEAU 
S Y ST EM 
... h .... 
*,>h 
\.,.,A .. . . . , .. 
S l i g h t l y  evolved 
soils = modal qrey 
subdeser t ic  s o i l s ,  
moderately deep 
calcareous incrus-  
t a t i o n  ( typ ic  
t o r r i p s a m e n t s )  
moression 
Rainfed c u l t i v a b l e  
land s e n s i t i v e  t o  wind 
e ros ion  
1.atr.r i l l v  some sal irsh i n  the f i r s t  
D r d i n l J e  and lcachincj of  s a l t e  w i l l  be required 
Dr.ii:~n~Jc w i l l  be requircd . Type and frequency of i r r i g a t i o n  and crops have t o  be adapted t o  t h i s  type of s o i l  
Very rm*ll a r eas  
- almond-true - o l ive - t r ee  
ik i i r i fa l t  .ieems not s u f f i c i e n t  f o r  fir) trees or cactus .  Good pasture .  
:?;')+:> 
.... t..... A ..A \.,,... 
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cou ld  a l s o  s h a r e  o t h e r s  i n  s e v e r a l  classes (as a f u n c t i o n  of  s l o p e  f o r  
i n s t a n c e ) .  
Each class on t h e  map o f  l a n d  r e s o u r c e s  i s  r e p r e s e n t e d  w i t h  a spec i f ic  
c o l o u r ,  as a n  index  which sums up l e v e l s  o f  t h e  f i v e  main edapho log ica l  
f e a t u r e s .  
The Tab le  2 1  g i v e s  a s y n o p t i c  view of e c o l o g i c a l  c o n d i t i o n s  and l a n d  
r e s o u r c e s .  
4.4. PLANT R E S O U R C E S .  
4 . 4 . 1 .  Rangelands.  
The s t a n d i n g  c r o p  o f  a b o v e g r o u n d  phytomass w a s  e s t i m a t e d  d u r i n g  oc to -  
b e r  1982 (which r e p r e s e n t s t h e  end o f  t h e  l o n g  g r a z i n g  and d ry  p e r i o d )  u s i n g  
L O O  randomly d i s t r i b u t e d  q u a d r a t s ,  each of 4 m . Ln each q u a d r a t ,  a l l  t h e  2 
above ground o rgans  w e r e  h a r v e s t e d  excep t  t h r e e  shrubby s p e c i e s  whose phyto- 
m a s s  w a s  e s t i m a t e d  through a r e l a t i o n s h i p  between phytomass and dimensions.  
The h a r v e s t e d  o rgans  w e r e  weighed a f t e r  c l e a n i n g  i n  t h e  f i e l d ,  and t h e  samples 
w e r e  b rough t  t o  t h e  l a b o r a t o r y  f o r  water c o n t e n t  d e t e r m i n a t i o n s .  
The dimensions of  t h e  shrubby s p e c i e s  were conve r t ed  t o  we igh t s  u s i n g  
t h e  fo l lowing  r e g r e s s i o n  e q u a t i o n s  : 
Thymelaccc h.¿JLh u t n  e q u a t i o n  (SHALTOUT, i n  p r e p .  ) 
y = 35.69 + 0 . 0 0 1  x 
Ar labah  i h  atlL¿c u l c i t n  equa t ion  (ABDEL-RAZEK 1 9  7 6)  
y = 0.363 f 0.6 x 
Limoniahfkum mono petaluni equa t ion  ( c a l c u l a t e d  f o r  t h e  p r e s e n t  s t u d y )  
y = 0.154 + 0 . 0 7 9  x 
where : . x i s  t h e  biovolume of t h e  sh rub  i n  c m 3  i n  case of  t h e  f i r s t  
e q u a t i o n  and i n  m3 f o r  t h e  o t h e r  two e q u a t i o n s  
. y i s  t h e  above ground phytomass o f  t h e  s h r u b  i n  g r .  d ry  we igh t  
i n  t h e  case of t h e  f i r s t  e q u a t i o n  and i r ï  kg.  d ry .we igh t  f o r  t h e  
o t h e r  two cases. 
T h i s  e s t i m a t i o n  i s  used t o  e v a l u a t e  t h e  h i g h e s t  and lowest  s e a s o n a l  
p r o d u c t i o n  a c c o r d i n g  t o  t h e  ra te  o f  t h e  s e a s o n a l  v a r i a t i o n  i n  t h e  s t a n d i n g  
c r o p  phytomass which w a s  c a l c u l a t e d  from EL GHAREEB ( 1 9 7 5 ) ,  EL BAYYOUMY ( 1 9 7 6 )  
and AYYAD eA a l .  (1979) .  The d i f f e r e n c e  between t h e  h i g h e s t  and lowes t  s easo -  
n a l  v a l u e s  g i v e s  t h e  approximate v a l u e  of t h e  n e t  pr imary p roduc t ion  (pr imary 
p roduc t ion  a f t e r  h e t e r o t r o p h i c  consumption) i n  mean r a i n f a l l  c o n d i t i o n s .  
R e s u l t s  are shown i n  t h e  map and t h e  l egend  of F i g u r e  15. The r e l a t i v e  c o n t r i -  
b u t i o n  o f  t h e  common s p e c i e s  i n  t h e  t o t a l  above ground phytomass is g iven  i n  
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Table 2 2 .  
Table 2 2 .  Re la t ive  con t r ibu t ion  of t h e  common spec ie s  i n  t h e  above gr6und phy- 
komaS s 
. non s a l i n e  rangelands 
spec ie s  
Ai/lUb Ud i b  aht..¿cUlCLka 
EChioChiloR dhut icobum 
Thymeluea h ihb  uta 
Gymnocahpob decundtrum 
An phodelub michocahpub 
H e l i  u nt h e mu tn R i  p pii 
Pluntug’u u l b i e a n n  
o t h e r  spec ie s  
. s a l i n e  rangelands 
r e l a t i v e  con t r ibu t ion  
% of t o t a l  weight 
5 4  
2 1  
1 2  
5 
4 
1 
I 
2 
Limoniuotkum monop&talum i s  t h e  most dominant over- 
whelmingly i n  a l l  asea  and it con t r ibu te s  with 70-80% 
of t h e  t o t a l  above ground phytomass. Anububia u h t i c u -  
luku, Plantago u l b i c u n b ,  S u l n o l u  t e t h u g o n u ,  Hulocnemutn 
b t h v  bi luceuni ,  Ahthhocnemuni gluucum, Noueu muchoncltu 
and o the r  spec ie s  complement t h e  t o t a l  above ground 
phytomass i n  t h i s  area. 
. c o a s t a l  dunes 
spec ie s  r e l a t i v e  con t r ibu t ion  
% of t o t a l  weight 
Chuciune&?A muhi t imu 3 4  
OlzOMbb V U g i K U l i b  12 
E C h i  M O  pb b p i  Pl Ob i b  b i muh 
Tkynietueu h ihb  uku 1 0  
AninwphiRu uhenuh iu  9 
Euphohbiu pahu&iub 4 
11 
Punchutium muhitimum 2 
o the r  spec ie s  18 
1 
Presen t  t o t a l  above ground phytomass and r e l a t i v e  con t r ibu t ion  of, each 
spec ie s  are t h e  r e s u l t  of human p res su re  (man and i t s  animals) on t h e  range- 
lands.  These spec ies  are a l s o  u t i l i z e d  f o r  s e v e r a l  uses o t h e r  than graz ing  : 
. A s  f u e l  : most of t h e  shrubby s p e c i e s , i n t h e  a r e a  a r e  c u t  and har- 
vested t o  be used a s  f u e l  for cooking and hea t ing ,  l i k e  : Thyme lueu  h i h ~ u t n ,  
Anububin U h t i c u l u t u  , € c h i o  c h i l o  n dhuXicon uni, Gymno carrpob decundhuni, L yciuni 
euhopueum., .  etc.  
. For pro tec t ion  : bedouins use  shrubs as s h e l t e r s  for young f i g  
p l a n t a t i o n s  t o  prevent  graz ing  by animals and a g a i n s t  sand accumulation. Near 
t h e  c o a s t a l  dunes somes s p e c i e s  l i k e  Ammophila uhenuhiu  and E l y m u b  ~ u h c t l l b  
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are used f o r  t h e  same ob jec t ive .  Near houses ThymeRueu hihnuhx and Lygus  nuc- 
tant are sometimes used t o  provide s h e l t e r  f o r  animals .  
. For hunt ing : t h e  hunt ing of migrat ing b i r d s  i s  ex tens ive  i n  t h e  
l i t o r a l  p a r t  of t h e  s tudy a r e a ,  while  it i s  i n s i g n i f i a n t  i n  t h e  in l and  p a r t .  
The bedouins use some p l a n t s  l i k e  ThymeRneu hihnuZu and L y g u s  huetam (and i n  
some cdses  o l i v e  trees) covered with n e t s  as t r a p s  f o r  migrated b i r d s .  The 
most important  captured migrat ing b i r d s  i s  t h e  " q u a i l "  (Cu tuhn ix  c U t U h l z i . X ]  
which i s  ea ten .  
4 . 4 . 2 .  Cu l t iva t ed  p l a n t s .  
For ba r l ey  f i e l d S I g r a i n  and s t raw a r e  weighed during t h e  Harvest ing 
per iod .  For f i g s ,  t rees are c a r e f u l l y  chosen t o  r ep resen t  t h r e e  size!s ( sma l l ,  
medium, and l a r g e )  then were c u t  and weighed. For eaah u n i t  i n  t h e  map (F ig .  
15)  r e s u l t s  expressed pe r  hec ta re  are given according t o  t h e  s i z e  Of t h e  trees 
and t h e i r  dens i ty ,  a f t e r  c l a s s i f y i n g  them i n t o  t h r e e  c l a s s e s  of t o t a l  above 
ground phytomass ( inc luding  f r u i t s ) .  
4 . 5 .  A N I M A L  RESOURCES.  
Even i f  hunt ing provides some p o s s i b i l i t i e s ,  w e  consider  on ly  here  
resources  o f f e red  by domestic animals.  The two main domestic s p e c i e s  are : 
sheep and goa ts .  
W e  must f i r s t  keep i n  mind, a s  it w a s  a l ready  descr ibed (see s e c t i o n  
1 . 5 ) ,  t h e  f a c t  t h a t  t h e  grazing per iod  i s  only n ine  months (fram October t o  
June)  i a f t e r  which almost a l l  herds  leave t b  be f ed  i n  o the r  a r e a s  (Tahr i r  
and N i l e  Val ley) .  
Our a i m  i s  t o  eseimate i n  r e l a t i o n  t o  t h e  p re sen t  s tocking  r a t e  (assessed 
b y i n q u i r i e s ) ,  t h e  a c t u e l  present  ca r ry ing  capac i ty .  Such not ion of  t h e  pre-  
Sent  ca r ry ing  capac i ty  expressed a s  a means t o  conserve vegeta t ion  from seve re  
damage and t o  improve production of herds  thfough a good balance between t h e i r  
requirements and t h e  consumption of  energy (concent ra tes  and e d i b l e  p l a n t s  on 
rangelands)  dur ing  t h e  grazing period. 
In  o rde r  t o  c a l c u l a t e  t h e  amount of consumption during graz ing  bf na- 
t u r a l  vege ta t ion  t h e  grazed spec ie s  w e r e  i d e n t i f i e d  and t h e  number of b i t e s  
and t h e  du ra t ion  of grazing and r e s t i n g  are recorded (EL KADY 1 9 8 0 ) .  A t  the' 
end of each season 2 0  b i t e s  of d i f f e r e n t  spec ie s  were sampled and used t o  
e s t ima te  t h e  average of f r e s h  and dry  weights of  one b i t e .  The f r e s h  and dry 
weight consumed i n  t h e  var ious s i t u a t i o n s  of E l  Omayed a rea  w e r e  t hus  da lcu la-  
t ed .  It has  been a l s o  observed t h a t  during t h e  graz ing  per iod animals a l s o  
e a t  l i t t e r  Of some spec ie s  (mainly Heliunthcmum R i p p i i ,  A n a b a s i n  a h t i c u e n t n ,  
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Phys iographic  u n i t s  
(see Fig .  3) 
4-5-6-7b 
9 - 1 1  
1 2  
13- 1 4 -  15 
Thytiieka&u hi/rAutu J , The prel . iminary e s t i m a t i o n  o f  t h e  necromass ( o r  l i t t e r )  
i n d i c a t e s t h a t  each animal t a k e s a n  average o f  150 mouthfu l l s  o f  l i t t e r / d a y  
( =  150 g r .  d r y  matter /day)  d u r i n g  t h e  d r y  season and about  50 mouthful ls /day 
( =  50  g r .  d ry  matter /day)  d u r i n g  t h e  growing peason . Table 23 i n c l u d e s  t h e  
r e s u l t s  of  t h e s e  measurements f o r  E l  Omayed from 1978 t o  1980. 
kg o f  dry m a t t e r  consumed/9 months/animal 
t o t a l  above ground nec romas s 
phytomass 
= 205 = 2 6  = 2 3 0  
= 175 = 2 6  = 2 0 0  
= 200 = 26 = 225 
= 2 4 0  = 2 6  = 265 
Table  23. Consumption of  above ground phytomass and of  necromass f o r  some 
phys iographic  u n i t s  o f  E l  Omayed area d u r i n g  t h e  9 months of  t h e  
g r a z i n g  p e r i o d  (kg. d r y  matter /animal)  . 
During t h e  l a s t  t h r e e  months o f  t h e  y e a r  (October ,  November, December) 
and t h e  s p r i n g  ( A p r i l ,  May, June)  supplementary feed  i s  given t o  t h e  an imals  
(about  0.25 kg/head/day of c o n c e n t r a t e  composed of  c o t t o n  seed  cake ,  b a r l e y  
g r a i n s  and b r a n ) .  This  supply i s  i n c r e a s e d  i n  t h e  s a l i n e  d e p r e s s i o n s  and i n  
t h e  a r e a  near  t h e  c o a s t  t o  0.5 kg/head/day of  c o n c e n t r a t e .  I n  f a c t ,  d u r i n g  t h e  
l a s t  few y e a r s  bedouins changed t h e i r  behaviour  by i n c r e a s i n g  t h e  p a r t  of 
supplementary feed  t o  = 0.5 kg/head/day through t h e  whole g r a z i n g  p e r i o d  due 
t o  low r a i n f a l l  and t h e  damage of  v e g e t a t i o n .  This  0.5 kg/day/head of  concen- 
t r a t e  (of  v a l u e  more o r  less s imi la r  t o  t h e  c a l o r i c  va lue  of  b a r l e y  g r a i n s )  
i s  accepted  h e r e  as  cover ing  65 % o f  t h e  dayly requirements  of one head of  
animal  (1 sheep, 45 kg w e i g h t ) .  
W e  a l s o  sugges t  t h a t  t h e  c a l o r i c  v a l u e  of 3 kg o f  dry  m a t t e r  of na tu-  
r a l  v e g e t a t i o n  i s  e q u a l  t o  t h a t  o f  1 kg b a r l e y  g r a i n s  (1 kg d r y  matter = 0.33 
kg b a r l e y  g r a i n s ) .  It appears  t h a t  i n  a d d i t i o n  t o  t h e  0 . 5  kg/day of concen- 
t r a t e  (65 % o f  d a i l y  requi rements )  each animal must consume 1 kg dry  m a t t e r  on 
rangelands  ( =  35 % of  d a i l y  requi rements )  f o r  cover ing  i t s  needs of  energy.  
During t h e  g r a z i n g  p e r i o d  (275 days)  each animal must consume 275 kg dry  
matter on rangelands .  By comparison w i t h  Table  23 w e  can see t h a t  t h e  observed 
d a i l y  consumption ( t a k i n g  i n t o  account  t h e  e r r o r  o f  measurements f o r  con- 
sumption i n  s t e p p i c  c o n d i t i o n s )  i s  approximately i n  accordance w i t h  t h e  
requirements ,  even if w e  can c o n s i d e r  t h a t  animals  a r e  probably a b i t  underfed. 
Since w e  know t h e  annual  n e t  primary product ion  of t h e  main physio- 
g r a p h i c  u n i t s  o f  E l  Omayed area (see Fig.  15, s e c t i o n  4 . 4 . )  it i s  a l s o  poss ib le  
t o  compare it w i t h  t h e  p r e s e n t  consumption/head/grazing p e r i o d  ( o r  w i t h  t h e  
d r y  m a t t e r  r e q u i r e m e n t s ) ,  and t o  o b t a i n  t h e  p r e s e n t  c a r r y i n g  c a p a c i t y .  The 
fo l lowing  map (Fig .  1 6 )  and i t s  legend i n c l u d e  t h e s e  d a t a .  
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Using t h e  information included i n  t h i s  map and i t s  legend w e  may es t i -  
mate t h a t  t h e  t o t a l  of  animals t h a t  can be sdpported i n  t h i s  area i s  about  
1065 heads. In  f a c t ,  t h i s  ca r ry ing  capac i ty  i s  ca l cu la t ed  as a means t o  impro- 
ve p rogres s ive ly  t h e  Vegetation cover ,  t h e  n e t  primary product ion and of 
course t h e  ca r ry ing  capac i ty .  However t h e  p re sen t  car ry ing  capac i ty  (1 animal/ 
4 . 2  ha on t h e  average) i s  a t  least 5 t i m e s  less than i n d i c a t i o n s  provided by 
i n q u i r i e s  fo r  t h e  p re sen t  s tock ing  ra te  (1 t o  1.5 head/ha according EL KADY 
1 9 8 0 ,  and according t o  t h e  r e s u l t s  expressed i n  sec t ion  1 . 5 ) .  So, g r e a t  d i f f e -  
rence may be  due t o  d i f f e r e n t  reasons : 
- heads owned by people l i v i n g  i n  E l  Omayed a rea  are a l s o  sometimes 
graz ing  o u t  of  t h e  s tudy a r e a  ( i . e .  i n l and)  : 
- here  t h e  ca r ry ing  capac i ty  is  c a l c u l a t e d  f o r  one head of  a d u l t  sheep 
b u t  i n  t h e  herd t h e r e  are such animals as lambs, k ids  ... wi th  least  r equ i r e -  
ments. 
For each household, it i s  a l s o  p o s s i b l e  t o  found some o t h e r  animals 
l i k e  r a b b i t s  and pigeons,  bu t  t h e i r  p a r t i c i p a t i o n  i n  animal resources  seems 
t o  be s m a l l .  
4 . 6 .  HUMAN RESOURCES (LABOUR FORCE AND INCOME).  
AS a l r eady  shown i n  s e c t i o n  3 .1 .5 .L . the  s i z e  of populat ion i n  E l  
Omayed area and v i c i n i t y  i s  about1400 persons . These people are n o t  a c t i v e  
r e l a t i v e  t o  t h e  expected d i f f e rences  i n  age,  s e x  and present  k ind  of a c t i v i -  
t i e s .  W e  can c h a r a c t e r i z e  t h i s  populat ion through t h e  d i s t r i b u t i o n  of such 
parameters i n d i c a t e d  h e r e a f t e r  and t r y  i n  t h i s  wayto  expla in  t h e  labour  f o r c e  
a v a i l a b i l i t y .  
4 . 6 . 1 .  Labour fo rce  ,at E1,Omayed and v i c i n i t y .  
W e  mean by labour  fo rce  t h e  capac i ty  t o  execute a c e r t a i n  labour  i n  
t h e  framework of a production process .  This  capac i ty  may be p h y s i c a l ,  as w e l l  
as i n t e l l e c t u a l .  
Depending on t h e  r e s u l t s  of our  s tudy  of 25 households,  and t ak ing  
i n t o  cons ide ra t ion  t h a t  between t h e  ages of  7 t o  15 years labour  can be 
eva lua ted  as a f r a c t i o n  of t h e  product ive capac i ty  of an a d u l t  l abour  ( I n s t .  
Agron. e t  V e t .  Hassan II RABAT 1979), w e  c a l c u l a t e d  t h e  labour  fo rce  i n  E l  
Omayed and i t s  d i s t r i b u t i o n  between t h e  t h r e e  sub- t r ibes  (Table 2 4 ) .  
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Sub - t r i be 
Abou Shinaïna 
Shtour 
Ahmed 
Table 2 4 .  Assessment of d i s t r i b u t i o n  of i n h a b i t a n t s  and labour  f o r c e  ( u n i t  = 
1 man) f o r  sub - t r ibes  i n  E l  Omayed and v i c i n i t y  ( i n q u i r i e s  on 25 
households i n  1 9 8 2 ) .  
N b  o f  i n h a b i t a n t s  Nb of "men labour  fo rce"  
700  2 8  O 
400  150 
3 0 0  1 2 0  
W e  may add t h a t  labour  f o r c e  es t imated  here  r ep resen t s  i n  f a c t  a 
t h e o r i t i c a l  concept because,  according t o  t r a d i t i o n s ,  women a r e  not  a v a i l a b l e  
f o r  a l l  k inds of work. 
4 . 6 . 2 .  Divis ion and d i s t r i b u t i o n  of labour i n  E l  Omayed t e s t - a r e a  and 
v i c i n i t y .  
Divis ion of labour ,  according t o  t h e  na ture  of  t h e  economic a c t i v i t i e s  
i s  t h e  s p e c i a l i z a t i o n  of workers i n  p a r t i c u l a r  p a r t s  of opera t ions  of a pro- 
duc t ion  process .  A t  E l  Omayed, t h e  main economic a c t i v i t i e s  a r e  pas tora l i sm,  
a g r i c u l t u r e  and o ther  s m a l l  a c t i v i t i e s  such as t r a d e ,  quar ry ing  e t c . .  This  
s p e c i a l i z a t i o n  i s  based on a c e r t a i n  p ro fes s iona l  formation acquired by s tudy ,  
p r a c t i c e  o r  t r a i n i n g .  The d i v i s i o n  of labour  depends n o t  only on economic 
cons ' iderat ions,  b u t  on every o t h e r  sphere of s o c i e t y .  
In  t h e  study of t h e  d i v i s i o n  of labour  a t  El Omayed, w e  s h a l l  t a k e  
i n t o  cons idera t ion  : economic and s o c i a l  systems, type of product ion,  t h e  
s t a t u s  of man and woman i n  t h e  s o c i e t y ,  t h e  s o c i a l  va lue  of every a c t i v i t y  
t h e  dominant values system, t h e  c u l t u r a l  elements and t r a d i t i o n s  and general  
concensus. A l l  t he se  f a c t o r s  p a r t i c i p a t e ,  t o  a g r e a t e r  o r  lesser degree,  i n  
t h e  determinat ion of types  of d i v i s i o n  of labour .  When any of these  f a c t o r s  
change, t h e  d i v i s i o n  of labour  changes (ISMAIL 1 9 7 6 ) .  
This  chapter  w i l l  de sc r ibe  t h e  product ive processes  of every a c t i v i t y  
and exp la in  how p a r t i c u l a r  opera t ions  are performed by p a r t i c u l a r  i nd iv idua l s  
on t h e  b a s i s  of t h e i r  age,  s ex  and s k i l l ,  which are t h e  major c r i t e r i a  of t h e  
d i v i s i o n  of labour  a t  E l  Omayed. 
c ) .  V i v i s i u n  0 6  Rubouh b y  h e x .  
I n  genera l ,  men a r e  p r imar i ly  involved i n  product ive a c t i v i t i e s ,  and 
women a r e  r e s t r i c t e d  t c  household a c t i v i t i e s .  I n  a d d i t i o n ,  women p a r t i c i p a t e  
i n  some product ive a c t i v i t i e s  such as pas to ra l i sm and a g r i c u l t u r e .  This  p a r t i -  
c i p a t i o n  v a r i e s  according t o  t h e  economic a c t i v i t y .  
Women p a r t i c i p a t e ,  a s  w e l l  as men, i n  some opera t ions  of t h e  g raz ing  
process  such as t ak ing  t h e  animals from t h e  house t o  t h e  near  pas tu re  areas, 
foddering,  water ing ,  medical t rea tment ,  and keeping. Milking and a r t i s a n a l  
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o p e r a t i o n s  such a s  making wool c a r p e t s ,  making cheese  and b u t t e r  a r e  done 
only  by women. Women p a r t i c i p a t e  a l s o  i n  h a r v e s t i n g  of f i g s .  All t h e  house- 
h o l d s  a c t i v i t i e s  a s  c l e a n i n g ,  cooking,  r a i s i n g  c h i l d r e n ,  b r i n g i n g  water and 
c o l l e c t i n g  firewood are done by women. 
Man are involved  i n  h e r d i n g ,  which may t a k e  p l a c e  n e a r  o r  far away 
from t h e  house,  o r  i n  t h e  Delta d u r i n g  summer. Herding may b e  done by fami ly  
l a b o u r  f o r c e ,  o r  waged l a b o u r  f o r c e .  Also, s h e a r i n g  of animals i s  a k ind  of  
work which i s  done o n l y  by men, and it i s  done most ly  by waged workers .  At 
t h e  end market ing i s  done by men. 
W e  f i n d  t h a t  l e v e l l i n g  of s o i l ,  p loughing,  seeding ,  weeding and pru-  
n ing  a r e  done only  by men, who may b e  waged workers o r  family workers  accor-  
d i n g  t o  t h e  s i z e  of t h e  farm r e l a t i v e  t o  t h e  s i z e  o f  t h e  family.  Meanwhile, 
a s  women, men are involved  i n  h a r v e s t i n g .  Waged labour  f o r c e  of men p a r t i c i -  
p a t e  i n  t h i s  p r o c e s s .  Marketing of c rops  i s  done o n l y  by men. All o t h e r  ac t i -  
v i t i e s  such as t r a d e ,  d r i v i n g ,  working a t  q u a r r i e s  and gypsum p l a n t  a r e  done 
only  by men. 
W e  may p o i n t  o u t  t h a t  t h e r e  i s  no r i g i d  s e x  d i s t r i b u t i o n  of l a b o u r ,  
b u t  an o v e r l a p p i n g  between r o l e  and f u n c t i o n .  Moreover, d i v i s i o n  of labour  by 
s e x  i s  too complicated t o  be expla ined  only by p h y s i o l o g i c a l  d i f f e r e n c e s  
between man and woman. It i s  determined a s  f u n c t i o n  o f  t h e  dominant v a l u e s  
system, t h e  s t a t u s  of man and woman i n  t h e  s o c i e t y ,  t h e  s o c i a l  v a l u e  of every  
work, t r a d i t i o n s  ... e tc .  I n  o t h e r  words,  it i s  determined a c c o r d i n g  t o  a 
complex combination of  f a c t o r s  which de termines  what i s  c a l l e d  t h e  dominant 
economic and s o c i a l  system. 
- b ) .  D i v i i 6 i o n  0 6  Rubauk  b y  a g e .  
This  v a r i e s  accord ing  t o  t h e  economic a c t i v i t i e s .  Chi ldren  who do n o t  
go t o  s c h o o l ,  o r  who l e a v e  it a t  an e a r l y  age a r e  involved i n  h e r d i n g ,  wate- 
r i n g  and f o d d e r i n g  animals  n e a r  t h e  houses.  For r u r a l  c h i l d r e n  
g i r l s  and boys) p a r t i c i p a t e  only  i n  h a r v e s t i n g  of c rops  ( f i g s , s e e d  melon, wa- 
t e r  melon) .  Only young l a d i e s  p a r t i c i p a t e  i n  h e r d i n g  animals ,  h a r v e s t i n g  of 
c r o p s ,  b r i n g i n g  w a t e r  and c o l l e c t i n g  f i r e  wood, meanwhile a l l  women ( i n c l u -  
d i n g  yound and o l d )  h e l p  o r  t a k e . c a r e  of  f o d d e r i n g ,  water ing  and mi lk ing  
animals .  A l l  women a l s o  d o . t h e  h a n d c r a f t  and o t h e r  domest ic  a c t i v i t i e s  
(cooking,  c l e a n i n g  ... ) . Young men p a r t i c i p a t e  a l l  k i n d s  of a c t i v i t i e s  of men 
b u t  t h e y  are s p e c i a l l y  involved  i n  a c t i v i t i e s  ( t r anspbr t a t ion ,qua r ry ing ,  t r a -  
d i n g  e t c  ..) which r e q u i r e  p h y s i c a l  s t r e n g t h .  
(bo th  
Men a r e  g e n e r a l l y  involved i n  a l l  p r o c e s s e s  of p a s t o r a l i s m  ( a p a r t  
mi lk ing ,  making cheese  and b u t t e r )  and of a g r i c u l t u r e .  However, t h e  a g r i c u l -  
t u r a l  a c t i v i t i e s  l e v e l l i n g  of s o i l ,  p loughing,  s e e d i n g ,  weeding, h a r v e s t i n g  
and market ing may b e  done by waged l a b o u r  f o r c e  of men as w e l l  as fami ly  
l a b o u r  work f o r c e .  Harves t ing  of  b a r l e y  i s  always done by waged workers .  Mean- 
w h i l e ,  o l d  men are r e s p o n s i b l e  f o r  t h e  a g r i c u l t u r a l  p rocesses  which need a 
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s p e c i a l  e x p e r t i s e  such a s  pruning. They a l s o  superv ise  t h e  a c t i v i t i e s  of t h e  
meinbers of t h e  family . 
cl. Z ) , i V h i O M  o d  l u b o u h  b y  AIzLRR. 
A t  E l  Omayed, t h i s  base of d i v i s i o n  of labour  p lays  a very l i m i t e d  
r o l e  as a r e s u l t  of t he  lack  of d i v e r s i t y  of economic a c t i v i t i e s .  This 
p a t t e r n  of d i v i s i o n  of labour  e x i s t s  i n  t h e  q u a r r i e s  and gypsum p l a n t  where 
t h e  u s e  of machine i s  extended, every worker s p e c i a l i z e s  i n  a cer ta in  p a r t  of 
t he  product ion process.  The work i n  q u a r r i e s  and t h e  gypsum f a c t o r y  i s  done 
by waged men. 
Also, t h e r e  a r e  many households wi th  c a r s ,  t r a c t o r s ,  and t rucks  t o  
meet t h e  requirements of extended f i g  c u l t i v a t i o n .  In  t h e s e  households one 
o r  more of t h e  members are experienced d r i v e r s .  They p r a c t i c e  t h e  work f o r  
t h e  household and f o r  o t h e r s .  This work does no t  prevent  them from p r a c t i c i n g  
o t h e r  a c t i v i t i e s .  In  a g r i c u l t u r e ,  t h e  d i v i s i o n  of  labour  t e c h n i c a l l y  i s  shown 
i n  t h e  process  of pruning and, i n  p a s t o r a l i s m f i t  i s  shown i n  t h e  process  of  
shear ing .  
Af t e r  analyzing t h e  d i v i s i o n  of labour  a t  E l  Omayed according t o  t h e  
major c r i t e r i a ,  we may conclude t h a t  every one p r a c t i c e s  h i s  a c t i v i t i e s  
without  r i g i d  s p e c i a l i z a t i o n .  So t h e  d i v i s i o n  of labour  i s  based mainly on 
pure ly  phys io logica l  foundat ion ; age,  sex and t r a d i t i o n s .  Since t h e  degree 
of technologica l  complexity, which i s  measured by machines and u t i l i s e d  
energy, i s  s imple,  w e  f i n d  t h a t  t h e  q u a l i f i c a t i o n  of workers comes from a 
complex and d i v e r s i f i e d  knowledge which i s  obtained through p r a c t i c e ,  and 
consequently t h e  d i f f e rence  i n  s k i l l  i s  s m a l l .  
D i s t r i b u t i o n  of labour  fo rce  according t o  t h e  economic a c t i v i t i e s  
r e f l e c t s  t h e  type  of dominant economic s t r u c t u r e ,  and i t s  degree of deve- 
lopment. The s tudy of 25  households demonstrated t h e  type  of d i s t r i b u t i o n  
(Table 2 5 ) .  
Table 2 5 .  Assessment of t h e  d i s t r i b u t i o n  of  labour  fo rce  a c c o r d i n g t o  t h e  
d i f f e r e n t  kinds of a c t i v i t i e s ,  i n  E l  Omayed t e s t - a r e a  and v i c i n i t y  
( r e s u l t s  of i n q u i r i e s  on 2 5  households i n  1 9 8 2 ) .  
:: Labour f o r c e  : number of men 
Type of a c t i v i t y  
Pas tora l i sm,  a g r i c u l t u r e  
Transpor ta t ion  
T r a &  and se rv ices  
Quar r i e s  
Gypsum p l a n t  
Construct ion 
'ti I n q u i r i e s  
78.4  
6.4 
5.4 
4.5 
4 
1 . 3  
Assessment" f o r  E l  Omayed 
t e s t - a r e a  and v i c i n i t y  
4 3 1  
35 
30  
2 5  
22 
7 
W e  may then conclude t h a t  t h e  r e l a t i v e  importance of pas to ra l i sm and 
a g r i c u l t u r e  i s  g rea t .  The prel iminary f i e l d  s tudy i n d i c a t e s  t h a t ,  probably 
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abou t  6 0  % of  l a b o u r  f o r c e  i s  engaged i n  p a s t o r a l i s m .  I n  t h e s e  k i n d s  o f  eco- 
nomic a c t i v i t i e s  t h e  r e l a t i o n  between man and n a t u r e  i s  a d i r e c t  one,  where 
t h e  r o l e  p l ayed  by n a t u r e  i n  t h e  p r o d u c t i o n  p r o c e s s  i s  obvious.  
4 . 6 . 3 .  Income d i s t r i b u t i o n .  
W e  have no d a t a  conce rn ing  income d i s t r i b u t i o n , ' b u t  o u r  f i e l d  s t u d y  
i n d i c a t e d  t h a t  p a s t o r a l i s m  w a s  t h e  main s o u r c e  o f  income a t  E l  Omayed ( F i g .  
1 7 ) .  With t i m e , a g r i c u l t u r e  i s  becoming t h e  p r i n c i p a l  s o u r c e  of income and t h e  
r o l e  of o t h e r  ac t iv i t i e s  i s  i n c r e a s i n g .  W e  may add t h a t  t h e  main s o u r c e s  of 
income are now i n  t h e  fo l lowing  d e c r e a s i n g  o r d e r  : a g r i c u l t u r e ,  p a s t o r a l i s m  
and o t h e r  a c t i v i t i e s .  
W e  may emphaze a l s o  t h a t  an i n c r e a s i n g  p a r t  of income i s  b e i n g  
r e a l l o c a t e d  i n  t h e  expansion of f i g  c u l t i v a t i o n  s i n c e  i t s  r e t u r n  i s  i n c r e a s i n g  
W e  may add t h a t  t h e  r e l a t i v e  p a r t  of income which i s  r e a l l o c a t e d  i n  a q r i c u l -  
t u r e  i s  more t h a n  t h a t  which i s  r e a l l o c a t e d  i n  p a s t o r a l i s m  and o t h e r  ac t i -  
v i t i e s .  
Because r a i n  p l a y s  a n  impor t an t  r o l e  i n  a g r i c u l t u r e  and p a s t o r a l i s m  
and de te rmine  t h e  y i e l d ,  w e  may conclude t h a t  t h e  l e v e l  of income i n  b o t h  i s  
c h a r a c t e r i s e d  by u n c e r t a i n i t y .  T h i s  f a c t  j u s t i f i e s  t h e  t r e n d  t o  d i v e r s i f y  t h e  
a c t i v i t i e s  and a c c o r d i n g l y  t h e  s o u r c e s  o f  income. 
Research i s  needed t o  assess t h e  c o n t r i b u t i o n  of  eve ry  a c t i v i t y  t o  
t h e  income of e v e r y  household and t h e  f a c t o r s  which determine such  c o n t r i -  
b u t i o n .  
~ i ~ ~ + ~  17 - ECONOMIC FLOWS I N  THE DIFFERENT SUB-SYSTEMS OF PRODUCI'ION (REAL AND MONETARY FLOWS) I N  EL OMAYED 
* TEST AREA 
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5 I-  RURAL AGRICULTURAL DEVELOPMENT : SCENARIOS AND CONSEQUENCES I 
The cu r ren t  evolu t ion  of var ious  c r i t e r i a  and parameters proposed f o r  
t h e  d e s c r i p t i o n  of t h e  eco log ica l  condi t ions  i n  t h e  s tudy a r e a  as demonstra- 
t e d  i n  s e c t i o n  3.3.  i n d i c a t e s  t h a t  t h e  p re sen t  l e v e l  of human p res su re  i s  
l ead ing  t o  s i g n i f i c a n t  d e t e r i o r a t i o n  of i t s  environment. T h e  s tudy of  t h e  
e f f e c t  of human p r a c t i c e s  and t h e i r  economic impacts on t h e  evolu t ion  of eco- 
systems i n  t e r m s  of components and resources ,  may provide very use fu l  i n f o r -  
mation f o r  land managers and dec i s ion  makers concerned wi th  opt imal  allocakion 
of resources  and r u r a l  a g r i c u l t u r a l  product ion.  Through appropr i a t e  i n c i t e -  
ment, land development may, i n  f a c t ,  con t r ibu te  t o  t h e  improvement of a g r i -  
c u l t u r a l  p r a c t i c e s ,  qnd improve t h e  evolu t ion  of ecosystems. 
The prlmary aim of t h i s  s e c t i o n  i s  t o  propose a t e n t a t i v e  model which 
may give some information t o  p lanners ,  and ind ica t e s  consequences of imple- 
mentation of var ious scena r ios  of development of land resources  i n  t h e  s tudy 
a rea .  The proposed model s imula tes  t r ends  of v a r i a t i o n  i n  eco log ica l  condi- 
t i o n s  due t o  d i f f e r e n t  land-use p lans .  
5 . 1 .  S E L E C T I O N  OF LAND-USE SYSTEMS AND LEVELS OF LAND-USE I N T E N S I T Y .  
The following are  f i v e  scena r ios  which may be proposed f o r  p o t e n t i a l  
land devel'opment i n  El-Omayed t e s t - a r e a ,  and which r ep resen t  i nc reas ing  l eve l s  
of humain pressure .  
5 ) .  Leve l  1 : F u l l  pkotection. 
This  scena r io  i s  u n r e a l i s t i c .  It  i s -p roposed  only f o r  comparison of 
economic v a r i a b l e s  wi th  those  of o t h e r  scenar ios .  It i m r j l i e s  t h e  p r o h i b i t i o n  
of ploughing, and s topping  on a s h o r t  t e r m  b a s i s  of a l l  human p r a c t i z e s  in-  
c luding  wood c u t t i n g  and a l l  a c t i v i t i e s  r e l a t e d  t o  domestic animal product ion.  
_ b ) ,  L e v e l  2 : Ran,qeRund deve lopment  a n d . l i m i t a t i o n  0 6  Rhe ccktecc 0 6  
pluughed d i k l d n .  
This scenar io  impl ies  t h a t  c e r e a l  c u l t i v a t i o n  and t ree  p l a n t a t i o n  
would be l imi t ed  only t o  s u i t a b l e  a r e a s  : (a)  a reas  wi th  " n e g l i g i b l e " ,  "low" 
o r  "medium" degree of v u l n e r a b i l i t y  o f . n a t u r a 1  p l a n t  cover and of s o i l  which 
has t o  be ploughed (see Table 18), and (b )  a reas  where t h e  topography al lows 
f o r  w a t e r  harves t ing  and which consequently have b e t t e r  y i e l d s ,  mainly f o r  
c e r e a l s .  This  scenar io  impl ies  a l s o  t h e  adjustment of  s tock ing  r a t e  on t h e  
ranges t o  t h e  p re sen t  graz ing  capac i ty ,  and t o  ensure t h e  recovery of  t h e  
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plant cover by rotation in depleted areas. In this case, it becomes impossible 
to depend only on natural grazing resources for feeding animals, and it be- 
comes necessary to have supplementary feed during the transitional period 
preceding the complete restoration of ranges. 
c ) ,  LeveR 3 : C o n t i n u a f i o n  0 6  pf ieoent  pnuck icen  und maintenance 0 6  
pnenen.t Rund:une nyntem. 
Current practices indicate that with the present system of cereal 
cultivation and tree plantation yields will remain low. Locations used for 
grazing will be gradually overgrazed and will decrease in area. Continuation 
of the present practices means in fact more ploughing for cropping arid eAten- 
tion of orchards. This scenario means also an increase in the number of 
animals and means no planning for managment of rangelands (e.g. limitation of 
stocking rate according to the level of production of rangelands). Although 
this scenario is the most probable, it will result in immediate limitations 
for land use. For instance, the harvesting of large areas of low yield cere- 
a l s  by hand is a bottleneck, since it will be difficult at present to visua- 
lize the introduction of mechanized harvesting in such low yield condition. 
This scenario postulates that : 
- the recent andfast extension of orchards for economie reasofis w i l l  
still increase during the next twenty five years, 
. -  socio-demographic conditions necessitate new extension (due to 
possibility of mechanization) of cropping for human consumption 
and for feeding of animals ; 
- investments are made for promoting the use of resources (e.g. 
increasing the number of watering points) with no acceptance by 
the population of the principle of rational range management 
(stocking rate, rotation, etc .... ) . 
Such scenario of development must be evaluated according to the 
environmental potentials (see section 4.3.!and availability of the local labour 
force (for instance the required manpower for cultivation of irrigated alfalfa 
is approximately eighty days/year/hectare). This scenario may provide a 
possibility for regional development if good yields are attempted for cereals 
and various fodder crops, and if a limitation of animal stocking rates on 
rangelands is achieved simultaneously. Environmental conditions must be consi- 
dered very carefuly in order to avoid salinization and water-logging. 
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5 . 2 .  ELABORATION OF AN ECOLOGICAL MODEL FOR PLANNING AND MANAGEMENT OF 
RURAL AGRICULTURE. 
Conceivably, t h e  o b j e c t i v e  i s  not  t o  choose one of t h e  f i v e  scena r ios  
mentioned above bu t  i s  t o  inform t h e  planners  about t h e  consequences of 
implementation of each of t h e s e  scenar ios .  W e  should mention t h a t  our  under- 
s t and ing  about s e v e r a l  elements i s  s t i l l  not  adequate enough t o  answer a l l  
ques t ions .  I n  view of  t h e  absence of  r e l evan t  d a t a  concerning some v a r i a b l e s ,  
t h i s  s ec t ion  dea l s  only wi th  t h e  methodological approach of bu i ld ing  up such 
an eco log ica l  model. Meanwhile, such model w i l l  demonstrate what w e  can o f f e r  
using the  a l ready  c o l l e c t e d  d a t a ,  and a t  p resent  t o  provide some proposals  
which may he lp  i n  conceptua l iz ing  and bui ld ing  up of models t h a t  s imula te  
t h e  t r ends  of d i f f e r e n t  land-use condi t ions .  
The fol lowing are t h e  main phases of t h e  proposed model : 
5 . 2 . 1 .  Inventory of t h e  present  condi t ions .  
Studies  of t h e  n a t u r a l  environmental v a r i a b l e s  i n  t h e  t e s t  a rea  a r e  
numerous. There a r e  however, some gaps concerning primary product ion,  water 
resources  of s o i l  ( s o i l  moisture)  i n  d i f f e r e n t  years  and i n  d i f f e r e n t  s o i l  
t ypes ,  and computations of  t h e  p r o b a b i l i t i e s  of occurrence of annual o r  seaso- 
n a l  r a i n f a l l  f o r  a given per iod .  Such p r o b a b i l i t i e s  of r a i n f a l l  p a t t e r n  may 
he lp  i n  t h e  c l a s s i f i c a t i o n  of t he  p a t t e r n s  of annual r a i n f a l l  wi th  t y p i c a l  
seasonal  d i s t r i b u t i o n  (cons ider ing  a l s o  very important  'data such as t h e  
beginning and t h e  end of t h e  r a iny  season) : such d a t a  may a l s o  enable  us t o  
p r e d i c t  annual and seasonal  evolu t ion  of p l a n t  production ( n a t u r a l  and'man- 
made) i n  r e l a t i o n  t o  f l u c t u a t i o n s  i n  climate and soil .  moisture  con ten t .  The 
themat ic  maps prepared using a e r i a l  photographs and f i e l d  observa t ions  allow 
f o r  t h e  ex t r apo la t ion  of t h e  p re sen t  s t a t e  of t h e  t e s t - a r e a  descr ibed f o r  
some p l o t s  t o  s i m i l a r  types of ecosystem. 
5 . 2 . 2 .  S tudies  of poss ib l e  evolu t ion  from t h e  p re sen t  s t a t e .  
A l l  degradat ion processes  may e n t a i l  r e l a t i o n s h i p s  between d i f f e r e n t  
u n i t s  of t h e  t e s t  zone due t o  t h e  topographic l o c a t i o n  : t h e  lowest u n i t s  
r ece ive  water  from neighbouring s lopes  by run-of f ,  and soi l .  elements by 
e ros ion .  I n  t h e  meantime, t h e  same u n i t  may s u f f e r  from d e f l a t i o n  which 
r e s u l t s  i n  car ry ing  i t s  s o i l  t o  be  depos i ted  l a t e r  i n  another  u n i t .  Using 
t h e  a e r i a l  photographs of d i f f e r e n t  da t e s  (1954, 1 9 6 2  and 1 9 7 9 )  f o r  El-Omayed 
t e s t - a r e a ,  it may be poss ib l e  t o  compare success ive  states of l and ,  t h e  rate 
of t ransformat ion  of one u n i t  t o  another .  In  c e r t a i n  land-use systems we can 
v i s u a l i z e  l e v e l  3 ("cont inua t ion  of present  p r a c t i c e s  and land-use s y s t e m " ) .  
Other cases  can a l s o  he lp  i n  understanding t h e  evolu t ion  i n  t h e  case  of l e v e l  
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1 ( " t o t a l  p ro t ec t ion  environment").  When it  i s  impossible  t o  ob ta in  informa- 
t i u n  from f i e l d  experiments ,  w e  can make informed guesses  about what may 
happen, t ak ing  i n t o  account a l l  what i s  known about t h e  area. 
5 . 2 . 3 .  U t i l i z a t i o n  of t r a n s i t i o n  matrix.  
The p r i n c i p l e  i s  t o  use t h e  method of " t r a n s i t i o n  matr ix"  (GODRON and 
LEPART 1 9 7 3 )  where c o e f f i c i e n t s  are given as percentages of t he  p r o b a b i l i t y  
of change from one u n i t  ( o r  one y i e l d )  t o  another  according t o  d i f f e r e n t  
hypothesis  ( i . e .  s e l e c t e d  systems and l e v e l  of land  use i n t e n s i t y ) .  The 
" t r a n s i t i o n  matr ix"  i n d i c a t e s  f o r  success ive  i n t e r v a l s  of  f i v e  y e a r s ,  f o r  
i n s t ance ,  according t o  l e v e l  3 ,  t h e  p a r t  of  each u n i t  transformed from range 
t o  f i e l d  c rops ,  s i n c e  t h e  speed of ex tens ion  (" t ransformat ion")  of c u l t i v a -  
t i o n  i s  v a r i a b l e  from one u n i t  t o  another  according t o  t h e i r  r e l a t i v e  
a t t r a c t i v i t y  f o r  t h i s  p r a c t i c e  (see Table18  ) .  Accordingly,  s t a r t i n g  from 
t h e  p re sen t  s t a t e lwhere  t h e  su r face  of each u n i t  is  known, i t  i s  p o s s i b l e ,  
us ing  automatic computer, t o  p r e d i c t  f o r  each f ive-years  t i m e  increment,  t h e  
a reas  occupied by each type  of ecosystem. The combination of t h e  r e s u l t s  of 
" t r a n s i t i o n  matr ix"  ( a reas  of each type of  ecosystem and land-use) and of t h e  
primary product ion model (as proposed before) ,  according t o  the  c l i m a t i c  
f l u c t u a t i o n s ,  enables  us t o  e s t ima te  t h e  evolu t ion  of d i f f e r e n t  resources  i n  
t h e  whole a rea  during a long per iod (25 yea r s  f o r  i n s t a n c e ) ,  and f o r  t h e  
d i f f e r e n t  l e v e l s  of human pressure  ind ica t ed  be to re .  . .  
5.3. CONSEQUENCES OF THE PROPOSED SYSTEMS.  
The consequences of d i f f e r e n t  s cena r ios  may be  analyzed a s  : 
- impacts on main eco log ica l  f e a t u r e s ,  
- e f f e c t s  on t h e  f u t u r e  of resources ,  
- r e s u l t s  concerning socio-economic s i t u a t i o n  of land-users.  
W e  may s t a t e  our  p o i n t  of view on these  t h r e e  po in t s  t oge the r .  
Fig.  18 i l l u s t r a t i n g  t h e s e  paragraphs . i s  b u i l t  wi thout  r e a l  d a t a  : t hey  are ~ 
given f o r  comparison of r e l a t i v e  e f f e c t s  of each proposed land-use system on 
t h e  s tudy area .  
a). l e v e l  7 : FuRR pnokec.tLon. 
I n  such case  each u n i t  evolve according t o  i t s  regenera t ive  capac i ty .  
S teppic  u n i t s  evolve mainly through an inc rease  of t h e i r  cover (FLORET 1981) .  
The ra te  of  such evo lu t ion  i s  low i n  t h e  cases where u n i t s  are a l ready  under 
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Figure 18 - EVOLUTION O F  LEVEL O F  ATTRACTIVITY AND POTENTIAL S E N S I T I V I T Y  ACCORDING 
To DIFFERENT LAND USE SYSTEMS AND LEVELS O F  LAND USE I N T E N S I T Y  
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a very low l e v e l  of  human p r e s s u r e  ( i . e .  p h y s i o g r a p h i c  u n i t  7 a ) ,  b u t  a lso i n  
tlic cases where t h e  n a t i v e  f l o r a  and v e g e t a t i o n  a r e  so  d e s t r o y e d  t h a t  it 
seems t o  have no c a p a c i t y  f o r  r e g e n e r a t i o n  ( i . e .  p h y s i o g r a p h i c  u n i t  4 ) .  U n i t s  
whexe a g r i c u l t u r a l  p r a c t i c e s  are suddenly abandoned are p r o g r e s s i v e l y  invaded 
hy  p l a n t s  of t h e  t y p e  which g r a d u a l l y  r e b u i l d  t h e  n a t i v e  v e g e t a t i o n  cove r  
corresponding t o  t h e  e c o l o g i c a l  c o n d i t i o n s .  Th i s  t y p e  of v e g e t a t i o n  i s  some- 
t i m e s  d i f E i c u l t  t o  v i s u a l i z e  i n  the  areas which are now under  r e g u l a r  plou- 
ghing.  Th i s  h y p o t h e s i s  i s  n o t  n e c e s s a r i l y  a good way f o r  managing t h e  
v e g e t a t i o n  p r o d u c t i o n  o f  t h e  ecosystem, even a t  medium o r  long  t e r m  t i m e  
scales. 
The main r e s u l t  of such s y s t e m ,  w i t h  r a t i o n a l  u s e  of r ange lands ,  i s  
a b i o l o g i c a l  r ecove ry  and s a t i s f a c t o r y  c o n t r o l  o f  d e g r a d a t i o n .  Th i s  i s  an 
aspect which i s  r a r e l y  t aken  inCo c o n s i d e r a t i o n  by economists .  
Th i s  is a r ea l i s t i c  h y p o t h e s i s  acco rd ing  t o  t h e  a c t u a l  deg rees  of 
a t t r a c t i v i t y  of  d i f f e r e n t  u n i t s  f o r  g r a z i n g  (and wood c u t t i n g )  and ploughing 
(see Table  1 8 ) .  It may a l s o  r e s u l t  i n  an a c c e l e r a t i o n  of t h e  c l e a r i n g  of more 
a t t r a c t i v e  areas f o r  ploughing.  An a s s o c i a t e d  c o n s t a n t  d e c r e a s e  of areas 
used f o r  g r a z i n g  produces permanent o v e r g r a z i n g  d u r i n g  cer ta in  p e r i o d s .  
Ex tens ion  of cereal f a rming  and f i g  p l a n t a t i o n  i n  a d d i t i o n  t o  ove rg raz ing  
and s e v e r e  u p r o o t i n g  promote afi i n c r e a s e  of  d e g r a d a t i o n  p r o c e s s e s .  
A l l  p o s s i b l e  misuses  of  t h e  area accumulate  w i t h  t h e  mechanizat ion of 
ploughing and o t h e r  a g r i c u l t u r a l  p r a c t i c e s ,  and t h e  c r e a t i o n  of wa te r ing  
p o i n t s  w i t h o u t  l i m i t a t i o n  of s i z e  of he rd  o r  of g r a z i n g  p e r i o d .  Regenerat ion 
o f  v e g e t a t i o n  becomes low o r  n e g l i g i b l e  everywhere,  and t h e  p r o g r e s s i v e  
r e d u c t i o n  OE t h e  y i e l d  of a l l  t y p e s  o f  p roduc t ion  l e a d s  n e c e s s a r i l y  t o  heavy 
inves tmen t s  f o r  r e c l a m a t i o n  , t o  less employment o p p o r t u n i t i e s ,  and t o  l i m i -  
t i n g  r u r a l  depopu la t ion .  A t  t h i s  l e v e l ,  w e  c o n s i d e r  t h a t  t h e  s e n s i t i v i t y  w i l l  
r each  what w e  have r e f e r r e d  t o  as t h e  p o t e n t i a l  s e n s i t i v i t y  ; a l l  areas b e i n g  
a t  t h e i r  h i g h e s t  l e v e l  o f  a t t r a c t i v i t y  f o r  g r a z i n g  and ploughing.  
Heavy inves tmen t s  f o r  i n t r o d u c i n g  such  l e v e l  of  i n t e n s i t y  of human 
p r e s s u r e  shou ld  b e  conceived as r a t i o n a l  management t a k i n g  i n t o  account  
p o s s i b i l i t i e s  of i r r i g a t i o n .  Rules of r a t i o n a l  management of  an area under 
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g r a z i n g  ( c r e a t i o n  of  water p o i n t s ,  and development of r e s e r v e s  o f  i r r i g a t e d  
fodde r  c r o p s )  are c o n s i d e r e d  i n  t h e  same way as t h e  e x t e n s i o n  of i r r i g a t i o n .  
T h i s  i s  ach ieved  a c c o r d i n g  t o  s o i l s  and water r e s o u r c e s ,  and acco rd iny  t o  t h e  
r e s t r i c t i o n  o f  cereal and trees farming t o  s u i t a b l e  areas which b e n e f i t  from 
d i r e c t  run-off water as a r e s u l t  of n a t u r a l  t opograph ic  c o n d i t i o n s .  T h i s  
system has  t h e  same r e s u l t s  as t h o s e  o f  l e v e l  2 ,  b u t  w i t h  t h e  h i g h e s t  a g r i -  
c u l t u r a l  p roduc t ion  due t o  t h e  e x t e n s i o n  of i r r i g a t i o n .  
I n  r e a l i t y ,  acco rd ing  t o  t h e  s o i l  r e s o u r c e s  map w e  can have two 
p o s s i b i l i t i e s  : (a) e x t e n s i o n  of i r r i g a t i o n  t o  s u i t a b l e  s o i l s  w i t h o u t  any 
s e n s i t i v i t y  ( i .e .  a p a r t  of phys iog raph ic  u n i t  no  13), and ( b )  e x t e n s i o n  a l s o  
t o  s o i l s  which need some p r e c a u t i o n s  f o r  c o n t r o l l i n g  wind d e f l a t i o n  and 
p o s s i b l e  s a l i n i z a t i o n  ( i . e .  phys iog raph ic  u n i t  n o  1 3 ) .  
Such approach i s  given h e r e  f o r  p r o v i d i n g  p o s s i b i l i t i e s  t o  t e s t  t h e  
d i f f e r e n t  l e v e l s  of human p r e s s u r e  proposed a c c o r d i n g  t o  t h e  unde r s t and ing  of 
t h e  e f f e c t  of g r a z i n g  and o t h e r  a g r i c u l t u r a l  p r a c t i c e s  on t h e  dynamics of t h e  
ecosystem ( p o s s i b i l i t i e s  of r e g e n e r a t i o n ) ,  and on t h e  f u t u r e  of renewable 
r e s o u r c e s .  I t  i s  i m p o s s i b l e ,  and i s  no t  o u r  a i m  t o  propose t o  l a n d  p l a n n e r s ,  
t o  choose one p a r t i c u l a r  s o l u t i o n .  O u r  aim i s  t o  s u g g e s t  t o  everybody concer-  
ned w i t h  development o f  t h e  s t u d y  area t o  t a k e  i n t o  accoun t  t h a t  t h e r e  are  
s e v e r a l  i n t e r c o r r e l a t e d  f a c t o r s  : p r e d i c t a b l e  i n c r e a s e  o f  p o p u l a t i o n ,  soc io -  
economic changes,  t r e n d s  i n  land,management,  v a r i a b i l i t y  i n  dynamics of 
ecosystems,  e v o l u t i o n  o f  renewable r e s o u r c e s ,  and v a r i a b i l i t y  of r a i n .  It is 
d i f f i c u l t  t o  t a k e  care of such v a r i o u s  f a c t o r s  a t  t h e  same t i m e .  It a p p e a r s  
however, t h a t  an optimum l e v e l  of land-use i n t e n s i t y  shou ld  be  determined on 
t h e  b a s i s  o f  e c o l o g i c a l  c o n s i d e r a t i o n s  ( i n  o r d e r  t o  maximize r e s o u r c e s ,  and 
t o  e n s u r e  a p r o g r e s s i v e  recovery of s o i l  and v e g e t a t i o n ) .  Meanwhile, mana- 
gement m u s t  t a k e  care o f  two m a i n  f a c t s  : ( a )  t r a d i t i o n a l  l i f e  s t y l e  of l o c a l  
p o p u l a t i o n ,  and ( b )  socio-economic needs of t h e  p o p u l a t i o n ,  l ook ing  f o r  
p r o g r e s s i v e  improvement i n  t h e i r  s t a n d a r d  o f  l i v i n g .  I n  f a c t ,  w e  may p ropose  
some recommendations t o  farmers, p l a n n e r s ,  and s c i e n t i s t s .  These p r o p o s a l s  
are p r e s e n t e d  i n  P a r t  III. 
f: i’: 
P r o f i l e  of a x e r i c  s o i l  wi th  ca l ca reous  i n c r u s t a t i o n .  
El-Omayed - November 1981.  
Rangeland of l o w  l i gneous  p l a n t s  i n  t h e  s a l i n e  depress ion .  
ffalocnemum .bakobi&aceum.the dominant s p e c i e s  ,is an  i n d i c a t o r  
of s a l s o d i c  s o i l  ( v e r y - s a l i n e  a l k a l i  s o i l )  and of a very  
shal low water - tab le .  
EL-Omayed - November 1981.  
P A . R T  I I I  
C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  
This  endeavour of i n t e g r a t e d  mapping of El-Omayed area i s  a s c i e n t i f i c  
exerc ice  t h a t  i s  unique t o  t h e  western Mediterranean d e s e r t ,  and indeed t o  
o the r  d e s e r t  areas t h a t  r ep resen t  new axes f o r  socio-economic development i n  
Egypt. I t  i s  unique i n  i t s  i n t e r d i s c i p l i n a r y  approach, i n  i t s  form of presen- 
t a t i o n  t h a t  i s  more p e r c e p t i b l e  by dec is ion  markers, and i n  i t s  in-depth 
ana lys i s  of  t h e  dynamics of  eco log ica l  v a r i a b l e s  under t h e  present  land-use 
p a t t e r n .  It  i s  by no means a s  p e r f e c t  achievement a s  it has been hoped f o r  
by i t s  p a r t i c i p a n t s ,  f o r  t h e r e  i s  lack of  cons idera t ion  of some v a r i a b l e s  and 
s u p e r f i c i a l  t rea tment  of o t h e r s  due t o  scanty  information o r  unaccess ib le  
means of survey. But an example i s  set  t h a t  i s  worthy of persuing and ex t r a -  
po la t ing .  
The l e s sons  learned  from t h i s  e x e r c i s e  are manifold,  and t h e  expe- 
r i ence  gained by p a r t i c i p a n t s  fu rn i shes  an adequate background f o r  them t o  
extend recommendations and make conclusions which, i n  t h e i r  view, would be 
use fu l  i n  planning f o r  f u r t h e r  mapping a c t i v i t i e s  and i n  formulating sound 
management and land-use p lans .  Some of these  conclusions and recommendations 
are based on i n t u i t i o n  acquired by t h e  experience of p a r t i c i p a n t s  ; t h e s e  a r e  
of general  na tu re  and apply t o  t h e  whole western Mediterranean c o a s t a l  reg ion  
of Egypt ; o t h e r s  are based on t h e  information c o l l e c t e d  and synthesized i n  
maps included i n  t h i s  pub l i ca t ion  ; t hese  are more s p e c i f i c  t o  El-Qmayed and 
o t h e r  areas of  s imi l a r  eco log ica l  and s o c i o l o g i c a l  a t t r i b u t e s  : 
(1) Mapping of t h e  d i s t r i b u t i o n  of ecosystems and land-use p a t t e r n s  
i s  an e f f e c t i v e  t o o l  of inventory research ,  one of  t h r e e  broad areas  of 
research  programmes f o r  improving capac i ty  t o  manage, bes ide  func t iona l  
research  and management-oriented research .  While func t iona l  research  i s  con- 
cerned mainly with eco log ica l  processes  and t h e  r o l e s  of  d i f f e r e n t  ecosystem 
components, and management-oriented research  is concerned with technologies  
of management of r e sources ,  inventory research  inc ludes  surveys of ecosystems 
and spec ies .  
Inven to r i e s  are necessary i n  fu rn i sh ing  a broad base f o r  land resour-  
ces assessment and eva lua t ion  o f  p o t e n t i a l  f o r  land reclamation.  Mapping of 
landforms, topography, s o i l s  and hydrology, as included i n  t h i s  pub l i ca t ion  
on El-Qmayed area, would h e l p  i n  t h e  eva lua t ion  of w a t e r  r esources ,  i t s  
conserva t ion ,  and r a t i o n a l  u t i l i z a t i o n .  However, information on run-off ,  a 
major water resource  which i s  no t  t r e a t e d  i n  any d e t a i l  i n  t h i s  pub l i ca t ion ,  
i s  scanty.  It i s  n o t  f e a s i b l e  t o  es t imate  it from climatic d a t a ,  because it 
i s  r e l a t e d  t o  a mul t i tude  of f a c t o r s  : rate of p r e c i p i t a t i o n ,  i n f i l t r a t i o n  
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capac i ty ,  l o c a l  topography, and moisture  conten t  of su r f ace  ma te r i a l .  These 
r e l a t i o n s h i p s  need t o  be thoroughly s tud ied ,  and d e t a i l e d  topographic  maps 
need t o  be e s t a b l i s h e d  before  anything can be  s a i d  about t h e  mariagement and 
conservat ion of run-off water i n  El-Omayed o r  o t h e r  areas of t h e  western 
Mediterranean c o a s t a l  region of Egypt. Besides,  t h e  merits of a n c i e n t  water 
conservat ion techniques (e .g .  c i s t e r n s  and karms) should be promoted f o r  more 
e f f i c i e n t  use of run-off water. 
( 2 )  Changes occur i n  ecosystems wi th  t i m e  due t o  e n v i r h m e n t a l  and 
man-made pe r tu rba t ions .  Monitoring of t hese  changes i s  needed sb t h a t  proper 
a l t e r n a t i v e  land-use p lans  be made t o  minimize t h e  nega t ive  e f f e c t s  of such 
per turba t ions .  One of t h e  common pe r tu rba t ions  i n  El-Omayed, and indeed i n  
o t h e r  a reas  of t h e  western Mediterranean c o a s t a l  region of Egypt, i s  s o i l  
e ros ion  by run-off w a t e r  and by wind d e f l a t i o n  w i t h  movement of massive 
bodies  of sand, which a r e  mainly due t o  overgrazing and ove rcu l t iva t ion  of 
annual crops.  The misuse o r  overuse of renewable and non-renewable resources  
cannot be blamed on land use r s  because they a r e  a c t i n g  f o r  s u r v i v a l ,  and they 
o f t e n  cannot rea l ize  t h e  environmental  consequences of t h e i r  a c t i o n ,  espe- 
c i a l l y  those of long-term e f f e c t s .  Experiments which demonstrate t o  them t h e  
r a t i o n a l  methods of u t i l i z a t i o n  of resources ,  and t h e  means t o  o f f s e t  t h e  
effects  of pe r tu rba t ions ,  would be recommended. 
( 3 )  Indigenous condi t ions  and r e a l i t i e s  should be taken  i n t o  consi-  
d e r a t i o n  i n  any f u t u r e  development plans i n  El-Omayed and s i m i l a r  a reas .  
In s t ead  of imposing h ighly  developed capi ta l - investment  i n d u s t r i a l  and a g r i -  
c u l t u r a l  systems which may not  be  compatible wi th  t h e  eco log ica l  and socio- 
l o g i c a l  v a r i a b l e s ,  development should aim a t  smal l  s c a l e  a g r i c u l t u r e ,  r u r a l  
co t t age  i n d u s t r i e s ,  use of l o c a l  ma te r i a l s ,  s imple e ros ion  c o n t r o l  and water 
conservat ion techniques,  and sources  of energy based on indigenous renewable 
resources  (e.g.  biogas and s o l a r  energy) .  
( 4 )  A s t r a t e g y  of i n t e g r a t e d  land-use systems i s  more suppor t ive  of 
subs i s t ence  economy and may provide a more adequate base f o r  market economy 
than  ind iv idua l  land-use systems. Therefore an a r r a y  of product ion systems 
(e .g .  rangeland system, ra in- fed  cropping systems, ra in- fed  orchard  s y s t e m s ,  
l o c a l  i ndus t ry  systems) should be  encouraged a t  El-Omayed, and in t eg ra t ed  
w i t 6  t h e  i r r i g a t e d  a g r i c u l t u r e  system t o  t h e  east .  This  i n t e g r a t i o n  would be  
p a r t i c u l a r l y  use fu l  i n  fu rn i sh ing  supplemental f eed  f o r  graz ing  animals by 
c u l t i v a t i n g  pas tu re  crops i n  t h e  i r r i g a t e d  a r e a ,  e s p e c i a l l y  dur ing  t h e  
drought per iod (June-September) and a t  t h e  s t a r t  of  t h e  growing season 
(October-December). The n a t u r a l  vege ta t ion  would then have an ample opportu- 
n i t y  t o  regenera te  and become a v a i l a b l e  t o  graz ing  animals i n  g r e a t e r  phyto- 
mass during t h e  rest of t h e  year .  Besides,  t h e  he rde r s  and t h e  animals may be 
saved t h e  d i f f i c u l t i e s  of t r a v e l l i n g  t o  t h e  N i l e  D e l t a  every y e a r  f o r  
supplemental feed ,  and t h e  r i s k  of in t roducing  exogenous animal d i seases  t o  
t h e  western Mediterranean reg ion  may be  avoided. 
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( 5 )  An ecosystem ( resource  system) develops i n  na tu re  i n t o  a mature 
s t a y e  : the climax. A t  t h i s  s t a g e ,  t h e  ecosystem a t t a i n s  an equi l ibr ium 
between i t s  b i o t i c  components, p a r t i c u l a r l y  t h e  vege ta t ion ,  and t h e  environ- 
mental condi t ions .  It  a t t a i n s  a maximum degree of s t a b i l i t y  and maximum 
car ry ing  capac i ty  of  i n p u t s  of energy and n u t r i e n t s ,  and accordingly t h e  
maximum biomass and p r o t e c t i v e  a b i l i t y  a g a i n s t  environmental  pe r tu rba t ions .  
Arid ecosystems as those  of El-Omayed, even a t  t h e  climax s t a g e ,  a r e  general ly  
of simple s t r u c t u r e  and thus  are o f t e n l y  of low s t a b i l i t y  and p r o t e c t i v e  
a b i l i t y .  They are t h e r e f o r e  more vulnerable  t o  degradat ion than o the r  ecosys- 
tems. However, when l e f t  a lone ,  a r i d  ecosystems s t r e s s e d  by environmental 
pe r tu rba t ions  (such as severe  d rough t ) ,  w i l l  u sua l ly  r e t a i n  t h e i r  o r i g i n a l  
s t a b l e  and p r o t e c t i v e  s t r u c t u r e .  Man-made pe r tu rba t ions  (e.g.  overgrazing,  
wood c u t t i n g ,  o v e r c u l t i v a t i o n  of annual c rops)  however, o f t e n  tend t o  simFlifv 
t h e  s t r u c t u r e  of t h e  ecosystem wi th  t h e  r e s u l t  of reducing i t s  s t a b i l i t y  and 
i t s  p r o t e c t i v e  phytomass, and thus making it more prone t o  degradat ion.  A s  
ind ica ted  i n  t h i s  pub l i ca t ion ,  t h e  ecosystems of El-Omayed, and conceivably 
of t he  whole western Mediterranean region of Egypt, has been degraded t o  
var ious degrees  : some a r e  hopeful ly  reparable  and o t h e r s  are i r r e p a r a b l e .  In  
order  t o  r e s t o r e  a reasonable  degree of s t a b i l i t y  of t h e s e  ecosystems and 
t h e i r  p r o t e c t i v e  phytomass, land-use plans should a i m  a t  s imula t ing  t h e  
s t r u c t u r e  of t h e i r  climax communities. I t  i s  mentioned under "Vegetation 
dynamics" of t h i s  pub l i ca t ion  ( sec t ion  3 . 1 . 4 . 3 . )  t h a t  climax communities of 
t h e  Mediterranean c o a s t a l  reg ion  of Egypt cannot be d e f i n i t e l y  determined, 
bu t  t he  p o s t u l a t i o n  i s  made t h a t ,  i n  view of t h e  l o c a l  dominance of some 
shrubby spec ie s  and t h e  presence of remnants of o t h e r s ,  t h e  p re sen t  vegeta-  
t i o n  i s  reminiscent  of degraded maquis of t h e  O R e a - C í ~ k a Z ~ ~ n i a  type.  It i s  
t h e r e f o r e  adv i sab le  t o  encourage t h e  spreading of orchards of t hese  and 
o t h e r  drought r e s i s t a n t  f r u i t  trees i n  t h e  region.  These w i l l  s imula te  t h e  
climax and w i l l  be both product ive and p ro tec t ive .  On t h e  o the r  hand, it may 
be f e a s i b l e  t o  check overgrazing,  wood c u t t i n g  o r  o v e r c u l t i v a t i o n  of annual  
crops without  provis ion  f o r  a l t e r n a t i v e s  of t h e s e  p r a c t i c e s .  It may be 
recommended t h a t  drought r e s i s t a n t  t r e e s  and shrubs be  c u l t i v a t e d  which could 
se rve  as wind breaks ,  and which may provide supplemehtary feed f o r  animals 
and f u e l  wood. This  would se rve  t h e  double purpose of meeting t h e  demands of 
i n h a b i t a n t s ,  and r e l e a s i n g  t h e  pressure  on vegeta t ion .  The vege ta t ion  would 
then be given t h e  chance t o  regenera te  and inc rease  i t s  cover ,  which would 
r e s u l t  i n  reduct ion  of s o i l  e ros ion  by run-off water and wind, and i n  t h e  
increase  of i t s  i n f i l t r a t i o n  and water holding capac i ty .  
(6) The water-use e f f i c i e n c y  of l o c a l  and introduced g r a i n  and range 
c rops ,  and t h e  e f fec t  of organic  f e r t i l i ze r s ,  s o i l  t e x t u r e  and s o i l  s a l i n i t y  
on t h e i r  growth are t o  be t e s t e d  i n  experimental  p l o t s  i n  order  t o  s e l e c t  t h e  
most adaptab le  and product ive crops.  But care must be taken  t h a t  t h e  r ap id  
adoption of  high-yielding s p e c i e s  of  crops t h r e a t e n s  t h e  ex i s t ence  of hardy 
n a t i v e  spec ie s .  These n a t i v e  spec ie s  could prove c r u c i a l  t o  t h e  maintenance 
of t h e  h igh-y ie ld ing  spec ie s  which are proving s u s c e p t i b l e  t o  d i seases  and 
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o t h e r  severe  environmental pe r tu rba t ions .  The achievement of high-yielding 
spec ie s  must, t h e r e f o r e ,  b e  complemented by breeding programmes t o  develop 
and maintain t h e i r  r e s i s t a n c e  and a d a p t a b i l i t y .  Local spec ie s  may be t h e  key 
t o  accomplish t h i s  ; they have been exposed t o  l o c a l  environment f o r  centur ies  
and have developed g e n e t i c  t r a i t s  t h a t  con t r ibu te  b e t t e r  adapta t ion  t o  l o c a l  
environment, which could be t r a n s f e r r e d  t o  new high-yielding spec ie s .  Resee- 
d ing  experiments are a l s o  recommended of l o c a l  p a l a t a b l e  spec ies -which ,  due 
t o  overgrazing t h a t  dominated t h e  region f o r  c e n t u r i e s ,  became almost e x t i n c t .  
Sample areas are a l s o  t o  be p ro tec t ed  t o  enhance t h e  r egene ra t ion  of t h e s e  
s p e c i e s ,  and t o  provide a s tock  of t h e i r  seeds.  New t i l l a g e  methods and crop 
r o t a t i o n  (e.g. g r a i n  and legume crops)  a r e  a l s o  t o  be t e s t e d  i n  comparison 
wi th  t r a d i t i o n a l  methods. 
( 7 )  A notable  change due t o  in t ens ive  i r r i g a t e d  a g r i c u l t u r e  t o  t h e  
east  of El-Omayed w a s  t h e  a c c e l e r a t i o n  of t h e  rythm of t ransformat ion  from 
subs i s t ence  t o  market economy, so t h a t  the  whole reg ion ,  p a r t i c u l a r l y  t h e  
newly reclaimed a r e a s ,  became i n s e r t e d  i n t o  t h e  m a r k e t  economy of t h e  whole 
country.  This  had f o r  reaching impl ica t ions  on t h e  socio-economy o f t h e  reg ion  
t h a t  need t o  be thoroughly eva lua ted .  The r u r a l  management p lan  i n  these  irri- 
ga ted  a r e a s ,  f o r  example, depended mainly on t h e  mobi l iza t ion  of labour  f o r c e  
from o the r  a reas .  It  would be advisable  thak such plan takes an in t eg ra t ed  
form so t h a t  human resources  are a l loca ted  no t  on ly  t o  i r r i g a t e d  farming b u t  
a l s o  t o  o t h e r  a c t i v i t i e s  of socio-economic importance t o  t h e  whole reg ion ,  
such as animal husbandry , l o c a l  i n d u s t r i e s  and tourism. 
( 8 )  The remarkably high calcium content  of  t h e  s o i l s  a t  El-Omayed and 
most of t h e  western Mediterranean region of Egypt i s  r e f l e c t e d  i n  a much 
h igher  than average conten t  i n  range p l an t s .  Get t ing  r i d  of excess ive  calcium 
rep resen t s  a load on grazing animals.  A study should be c a r r i e d  ou t  i n  o rde r  
t o  i d e n t i f y  adequate means of reducing calcium absorp t ion  i n  t h e  gu t s  of 
animals ,  as by inc reas ing  t h e  l e v e l  of potassium i n  t h e i r  d i e t ,  and ad jus t ing  
t h e  calcium : phosphorus r a t i o  wi th in  the  recommended range (2-3:l). 
( 9 )  The above-mentioned conclusions i n d i c a t e  t h e  need f o r  f u r t h e r  ac- 
t i o n  on t h e  s i d e  of research  workers,  planners  and land  u s e r s ,  i n  o rde r  t o  be 
a b l e  t o  develop land-use s t r a t e g i e s  which ensure a s u s t a i n a b l e  l e v e l  of pro- 
duc t ion  and which keep a high degree of compa t ib i l i t y  between eco log ica l ,  
t echnologica l  and s o c i o l o g i c a l  va r i ab le s .  F a c i l i t i e s  are needed f o r  persuing 
t h e  func t iona l  and inventory research  s t a r t e d  i n  SAMDENE and REMDENE pro jec ts ,  
and f o r  i n i t i a t i n g  management o r i e n t e d  research as f i e l d  experiment f o r  tes- 
t i n g  new land-use p lans  and innovat ive  technologies ,  and f o r  monitoring t h e i r  
e f f e c t s .  Planners  and land use r s  need more suppor t  f o r  t h e  app l i ca t ion  of 
r a t i o n a l  management p lans  i n  t h e  form of ample supply of necessary equipment 
f o r  farming opera t ions  and f o r  t h e  i n i t i a t i o n  of  small  c o t t a g e  i n d u s t r i e s ,  
s eeds ,  u se fu l  trees and shrubs ,  and guidance f o r  t h e  proper use  of t hese  
supp l i e s .  There i s  a l s o  an urgent  need t o  br idge  t h e  gaps between research  
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workers,  p lanners  and land-users ,  t o  t h a t  research  works would conceive p r io -  
r i t i es  of research  t o  provide b a s i c  information f o r  land-use p l a n s ,  and t h a t  
t h e  planners  a n d  land-users would perce ive  t h e  eco log ica l  copsequences of 
t h e i r  p lans .  Permanent c0ntact.s t h e r e f o r e ,  should be e s t a b l i s h e d  between 
governmental a u t h o r i t i e s ,  i nhab i t an t s  and r e sea rch  i n s t i t u t e s ,  and t r a i n i n g  
cour ses ,  and meetings should be hed p e r i o d i c a l l y  f o r  acheiving t h e s e  goa ls .  
.'r .'. ,. ,. 
Grazing area on t h e  sandy g l a c i s  of  t h e  no r the rn  s l o p e  of 
Khashm E l  Eish.  
El-Omayed - A p r i l  1 9 8 2 .  
Wind erosion and sand depos i t  i n  an orchard of f i g  trees. 
EL-Omayed - November 1981. 
Rangeland of low l igneous p l a n t s  i n  the  s a l i n e  depression.  
Phytoecslogica.1 a s soc ia t ion  with Li.muninnthum mo nupe,taRum 
and A n p h o d e l u s  m,.LcIzocakpuh on s a l s o d i c  s o i l  with a water- 
t a b l e  more than one m e t e r  deep. 
El-Omayed - April 9 9 8 2 .  
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